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berg,  £z  Pbebidsnt. 
Jan.      26,  1868  Johnson,    Bichard    0.,    F.B.A.S.,    16,    Cook- 
street,  and  19,  Catherine-street. 
Feb.      24,  1868  Jones,  Charles  W.,  Field  House,  Wavertree. 
'f' April     4,  1852  Jones,    Morris    Charles,    F.S.A.,   F.S.A.  Scot., 

Oungrog,  Welshpool. 
Nov.       1,  1869  Kinsman,  W.  N.,  The  Tower,  Sandfidd  Park, 
Not.       2,  1885  Erusman,  Bev.  Gerhardt,  8,  Falkner-atreet. 
Nov.       8,  1878  Lee,    Hamilton   (Messrs.   Lee  &  Nightingale), 

North  John-street, 
*Dee.   11,  1871  Leigh,  Biohmond,  M.B.C.S.,  L.S.A.,  Physician 

to    St.    George's    Hospital    for    Diseases    of 

the  Skin,  15,  St.  Jameses  Road. 
Nov.     18,  1882  Levy,  Philip  S.,  24,  North  John-street, 
Nov.       8,  1884  Lewin,  Walter,  Bebington, 
Nov.     14,  1881  Lloyd,    Bichard    J.,    M.A.,    Lombard- chambers, 

Bixteth-street, 
Oct.      81,  1881  Lodge,  Oliver  J.,  D.Sc.,  Professor  of  Physics, 

University  College,  26,  Waverley-road,  Sefton 

Park. 
Deo.        1,  1879  Long,  Bev.  B.  E.,  B.A.,  Cambridge  House,  Upper 

Parliament-street. 


OBDINABT   ICBMBBBB.  IT 

Feb.  7,  1881  Lovell,  John,  17»  Oaminer'terraee,  and  '^Her- 
onry "  Offiee,  Wood'itreet. 

Oct.        S,  1882  MaoCcuiD,  John,  M.A.,  Pirofesflsor  of  Philosophy 

and  Politieal  Eeonomy,  Univenity  College, 
Ashton-itreet, 

Dee.       1,  1864  Mackay,  Profeesor  of  History,  UnivenilyOoIlege, 

Aihton-itreet, 

Jan.     28,  1882  Marens,  Heinrioh,  Trafford-chamhen^  58,  So^iUk 

JohihatrsH, 

Jan.  26,  1886  Mark,  Thomas  Wm.,  WoolUm  JHouitf,  Wool- 
ton, 

Not.     14,  1870  Marples,  Joseph,  28,  Luce»9treet^  and  CarUon- 

road^  Tranmere, 

Not.     17,  1878  Marples,    Josiah,   MelviU^hambers,    Lord^treet, 

and  Broom/ieldf  Egremont. 

Jan.      21,  1889  Martin,  Stndley,  27,  Brown' i-huildmgs.BJid  177, 

Bed/ord'Street  South, 

Oct.      20,  1879  McArthur,  Charles,  18f,  Exchange-bmUdings, 

March  28,  1874  McCnlloch,  D.  B.,   28,   Quem-buildings,   DaU- 

street. 

Oct.      17,  1881  Mclintock,  R.,  8,  Bdbnarai'road,  « 

Oct.     80,  1882  McMaster,  John  Maxwell  (Messrs.  J.  B.  Wilson, 

Dean  ft  McMaster),  22a,  Lord-street, 

Oct      15,  1888  Mead,  A.  J.,  B.A.,  Wallasey  Grammar  School, 

Earleston'road,  LUcard, 

Not.     17,  1878  Mellor,  James,  Jan.,  Weston,  BlundeUsands, 

Dec.      14,  1874  Mellor,    John,    Grosvenor    House,   Croahy-^road 

South,  Waterloo, 

Oct.      20,  1879  Mellor,  Thomas,  Edgewater,  BlundeUsands. 

Feb.       8,  1886  Melly,  W.  B.,  90,  Chatham-itreet. 

Not.     16,  1885  Moore,  G.  F.,  25,  Marlboroughrroad,  Tuehrook. 

Oct.      81,  1859  Moore,    Thomas    John,    Corr.    Mem.    Z.S.L., 

Corator  Free  Pnblic  Museum,  WUUam  Brown- 
street, 

Not.       1,  1880  Morrow,   John,  Lynwood,  Priory-road,    Broad 

Ghreen. 


XYl  OBDINABT  MBMBSB8. 

March     6,  1882  Morton.  George  Henry.  122,  Londmroad. 
Jan.        8,  1856  Morion,    Geo.   Highfield,    F.G.S.,   209,   Edge- 

lane. 
April     16,  1849  Moss,  Bey.  John  James,  B.A.,   East  Lydford 

Hallf  Somerton^  Somerset. 
Oet.      29,  1850  Mott,    Albert    JoUos,    F.G.S.,    OriekUy    Hill, 

Gloucester^  Ex-Pbbbident. 
Oct.      81,  1881  Mount,  Ed.,  Oaklands,  Aughton,  near  Onnskirk. 
*Oct.    21,  1867  Muspratt,  £.  E.,  Seaforth  HaU,  Seafarth. 
Oet.      20,  1856  Nevins,  John  Birkbeck,  M.D.  Lond.,  M.B.O.S., 

late  Lecturer  on  Materia  Medica,    Boyal  In- 
firmary School  of  Medicine,   8,  Abereromby- 

square,  Ex-PBBBii>Birr. 
Feb.       6,  1865  Newton,    John,    M.B.O.S.,    9,    WestcUffe-road, 

Southport, 
Jan.      21,  1884  Nicholson,   Edward,  F.C.S.,    F.I.G.,   Surgeon- 

Mtgor  Army  Betired,  78,  Bedford-street, 
Feb.      18,  1878  Nicholson,  Bobert,  11,  Harrington-street, 
Nov.       2,  1868  Nome,  Bev.  B.  A.  W.,  M.A.  Cantab.,  The  Col- 
lege School,  Huyton. 
fOct.    15,  1855  North,  Alfred,  1,  Hanover-terrace,  Nott^ng-hiU, 

London,  W, 
Dec.      18,  1866  Owen,  Peter  (Famworth  &  Jardine),  Liverpool 

and  London  Chambers, 
Nov.       2,  1885  Oulton,   Wm.,    OaUacre,  and    Albert-buildings, 

22,  Preeson's  Row. 
Noy.       2,  1874  Palmer,  John  Linton,  F.S.A.,  F.B.G.S.,  Fleet 

Surgeon,  B.N.,  24,  Boek  Park,  Bock  Ferry. 
Oct.      20,  1884  Parker,  Geo.  (Messrs.   Haddocks   &  Co.,  C16, 

Exchange-buildings),  15,  Normanby-street, 
Nov.     18,  1882  Paton,    Bev.    William,    The    Ferns,   Parkside, 

Nottingham. 
Jan.        9,  1871  Patterson,    J.,    16,     Devonshire-road,    Princess 

Park. 
Nov.       4,  1861  Philip,  Thomas  D,,  49,  South  Castle-street,  and 

Holly-road,  Fairfield. 


•  • 


OBDDIABT  KSUBBBS.  ZTU 


Dee.     28»  1846  Fieton,  Sir  James  AlUnton,  F.S.A., 

of  the  library  and  Hneenm  Committee,  11, 

Dals^treet,  and  Sandy  Knowe^  Wavertres^  Ex- 

PuaiDBirT. 
Feb.     24,  1879  Plastow,  TTilliam,  888,  ScoOand-road. 
Jan.      21,  1884  Polack,  Bey.  J.,  B.A.,  88,  FaUcner-itreet. 
*Jan.    22,  1866  Baffles,  William  Winter,  84,  B«M««Parik(7ar(iMU, 

London^  TF.,  and  Glan^^mor,  Penmaenmawr. 
Not.     12,  1860  Bathbone,  Philip  H.,  Greenbank  Cottage,  Waver- 

tree. 
Mareh  24,  1862  Bathbone,  Biehard  Bejnolds,  Beechwood  Houses 

Orassendale. 
*}^G7.   17,  1851  Bedish,  Joseph  Garter,  Lyceum,  Bold-street. 
Oct      81,  1881  Bendall,  G.  H.,  M.A.,  Principal  of  Uniyersity 

College,  70,  Bed/ord-etreet, 
Oct.      81,  1881  Bennie,  J.  W.,  54,  FoxhiU-etreet. 
Not.     29,  1869  Boberts,  Isaac,  F.G.S.,    F.B.A.S.,   Kenneeeee, 

MaghuUy  Yicb-Pbesidbnt. 
Dec.       4,  1876  Boberts,  Biehard  (Messrs.  Boberts  k  Son),  18, 

HaekifU'heyf  and  Mouley-hiU, 
Oct.      29,  1877  Bosenheim,  Jos.  C,  Surmyhank^  Princess  Park^ 

and  C14,  Exchange-buildings, 
April     18,  1854  Bowe,  James,  14,  South  Castle-street,  and  Ley- 
field  Qr<mge!  West  Derby, 
Jan.      22,  1872  BnsseU,  Edward  B.,  M.P.,  <'  Daily  Post "  Office, 

Vietorionstreet,  and  6,  Abercromby-square,  Ex- 

Prbsidbnt. 
Feb.      18,  1878  BnsseU,  W.,  Compton  Hotel,  Church-street. 
Feb.      18,  1884  Bntherford,  John,  LL.B.  Lond.,  4,  HarringUm- 

street. 
Not.     12,  1888  Bntherford,  Wm.  Watson  (Messrs.  Miller,  Peel, 

Haghes  ft  Co.),  Eberle-street. 
April      7,  1862  Samnel,  Harry  S.,  80,  Onslow  Gardens,  South 

Kensington,  London, 
Oct.      18,  1880  Schack-Sommer,  Dr.  (Messrs.  Orosfield,  Barrow 

ft  Co.),  828,  Vauxhall-road. 
b 


XVIU  OBDIMABT  MIMBBBB. 

Mareh  19,  1888  Selwyn,  Bev.  E.  0.,  M.A.,  The  College,  Shaw- 

street,  and  DwgU  Bank. 
March  19,  1866  Sephton,  Rev.  John,  M.A.,  Liverpool  Institute. 
Oct.      15,  1888  Sephton,  Mrs.,  90,  Huskisson-street. 
Dec.       2,  1878  Seijeant,  Jno.,  128,  London-road. 
Jan.       7,  1878  Shearer,  Geoige,  M.D.,  178,  Upp.  Parliamentst. 
Oct.      18,  1875  Bimpson,  James,  10,  Rumford-place. 
Oct.      81,  1881  Smith,  A.  T.,  Jnn.,  18,  Bentley-road,  Prince's 

Park 
Dec.     10,  1866  Smith,  Elisha  (MesBrs.  Henry  Nash  ft  Co.),  12, 

Tower'buildings  North. 
April      4,  1870  Smith,  James,   9,  Lord-street,  and  RibbUsdale 

ViUas^  22,  Merton-road,  BooUe. 
Feb.     28,  1868  Smith,  J.  Simm,  1,  Warham-rotid,  Croydon. 
April    20,  1874  Snow,  Bev.  T.,  M.A.,  St.  Mary's,  Highfiddrstreet. 
Not.     12,  1860  Spence,  Charles,  7,  Tithebam-street. 
Feb.     10,  1862  Spence,  James,  London. 

Nov.     18,  1878  Steel,  Richard,  18,  Hackins-hey,  Ez-Pbbsidbnt. 
Feb.      19,  1888  Steeves,  Gilbert  M.,  24,  Falkner-street. 
Oct.      29,  1888  Stretch,  Wm.  Enowles,  9,  South  HiU-road. 
Nov.     28,  1881  Smnner,  R.  M.,  50a,  Lord-street. 
Feb.     18,  1878  Symes,  Charles,  Ph.D.,  Ellerslie,  West  Derby. 
April    17,  1882  Tapscott,  W.  W.,  89,   Oldhail-street,   and  41, 

Parkfidd^oad,  Aigburth. 
Feb.     18,  1878  Taylor,  Geo.,  28,  Seel-strest. 
*Feb.    19,  1865  Taylor,  John  Stopford,  M.D.  Aberd.,  F.R.G.S., 

BiveUn,  Biehnumd  Park^  Anfield-road. 
Oct.     21,  1878  Thomson,  J.  W.,  B.A.  Lond.  and  Victoria,  22, 

Lord-street. 
Oct.      80,  1882  Thomson,  W^  J.,  Exehange-buildings,  and  Ohyll- 

bankf  St.  Helens. 
Not.     17,  1850  Tinling,  Chas.,  Victoria-street,  and  29,  Onshw- 

road,  Ehn  Park. 
Dec.       4,  1876  Torpy,  Rev.  Lorenzo,  M.A.,  Setubal. 
*¥eh.  19,  1844  Tombnll,  James  Mater,  M.D.  Edin.,  M.R.C.P., 

86,  Rodney-street. 


OBDINABT  MBMBBBS.  ZU; 

Oet.     21,  1861  Unwin,  William  Andrews,  11,  Rumford-plaee. 
Oet.      20,  1879  YeeTera,  Samuel,  Broad  Green,  and  12a,  Man- 

cheiter-butldinge,  TUhebam-steeet. 
Not.     16,  1885  Yeitoh,  Jas.,  M.A.,  161,  Chatham'Street. 
Noy.     16,  1880  YiearSy  John,  29,  Seel-etreet. 
Feb.     24,  1879  Walker,  B.  S.,  J.P.,  Resident  Secretary,  General 

Insurance  Go.,  8,  Brumwick-itreet. 
Feb.      19,  1877  Wallace,  John,  M.D.,  Gambierterraee. 
Jan.      27,  1862  Walmsley,  Gilbert  G.,  50,  Lord-etreet. 
Nov.     17,  1884  Watts,  E.  G.  B.,  5,  Canada-dock. 
Not.     17,  1884  Wortley,  Wm.,  WalUm  Grange^  WaUon. 
Jan.       9,  1865  Walthew,  William,  Phimix  Chambers,  and  Vine 

Cottage,  Aughton. 
Oct.      80,  1876  Weightman  W.  Arthur  (Messrs.  Field  ft  Weight- 
man),  Talbot  Chamberi,  5,  Fentcick-^treet,  W. 
Dec.       2,  1861  Weightman,  William  Henry,  Minster-buildings^ 

Church-street,  and  CanUdge-road,  Seaforth, 
Nov.     18,  1882  Wightman,  William,  17,  Park  Way. 
Nov.       2,  1874  Wolf,  Jas.  0.  de  (Messrs.  T.  C.  Jones  &  Co.), 

26,  Chapel-street. 
Nov.     14,  1870  Wood,  John  J.,  20,  Lord-street. 
Nov.     18,  1876  Tates,  Edward  Wilson,  87,  Castle  street. 
Nov.       2,  1874  Young,  Henry,  South  Castle-street. 
Oct.      80,  1882  Zicaliotti,   Alexander,    60,    Cable-street,   and  7, 

Grove  Park, 


ZZ  HONOBABT   MBMBSRS. 


HONOBART    MEMBERS. 

LIMITBD   TO  FETTT. 

1.— 1886  The  Most  Noble  William,  Duke  of  Devonshire,  E.G., 

M.A.,  F.B.S.,  D.G.L.,  F.G.S.,  etc.,  Chancellor 
of  the  Umyersity  of  Cambridge  Chatsworih, 
Derbyshire,  and  78,  PiccadiUy,  Londonf  W, 

2.-1888  Sir  George  Biddell  Airy,  E.C.B.,  M.A.,  LL.D.,  D.C.L., 

F.B.S.,  F.B.A.S.,  ete.,  Boyal  Observatory, 
Qreemoich, 

8. — 1840  James  Nasmyth,  F.B.S.,  Peruhurst,  Kent, 

4. — 1844  T.  B.  Hall,  Crans  House,  Yarmouth, 

5.— 1844  Peter  Rylands,  M.P.,  WarringUm. 

6.— 1850  The  Rev.  Canon  St.  Vincent  Beechy,  M.A.,  Rector  of 

Hilgay,  Norfolk. 

7.— 1861  The  Rev.  Robert  Biokersteth  Mayor,  B.D.,  Rector  of 

Frating,  Euex, 

8.— 1861  The  Rev.  Thomas  P.  Eirkman,  M.A.,  F.R.S.,  Rector  of 

Croft,  near  Warrington, 

9.-1865  The  Right  Rev.  T.  N.  Staley,  D.D.,  late  Bishop  of 

Honolnln,  Vicar  of  Croxhall,  Staffordshire, 
10.— 1866  Sir  Edward  J.  Reed,  K.C.B.,  F.R.S.,  MP.,  Hextahle, 

Dartford,  Kent, 
11,— 1865  Cuthbert  CoUingwood,  M.A.,  M.B.,  F.L.S.,  4,  Orove- 

terrace.  Belvedere-road,  Upper  Norwood,  Lon- 
don, 8,E, 
12,— 1867  Sir  J.  W.  Dawson,   LL.D.,    F.R.S.,    etc.,   Principal 

and  Vice-Chancellor    of    McGill    University, 
Montreal. 
18. — 1868  Captain  Sir  James  Anderson,  16,  Warrington-crescent, 

Maida  Hill,  London,  W, 


BOMOBABT   MSMBBBS.  XZl 

14.— 1870  Sir  John  Lnbboek,   Bart.,   M.P.,  F.R.Bm  etc,  High 

Elms,  Farnborotighf  Kent. 
15.— 1870  Professor  Henry  £.  Boseoe,  M.P.,  F.B.B.,  etc.,  Owens 

College,  Manchsster. 
16.— 1870  Sir  Joseph  Dalton  Hooker,  M.D.,  F.R.8.,  ete.,  Kew. 
17. — 1870  Professor  Brown  Seqnard,  M.D. 
18. — 1870  John  Gwyn  Jeffreys,  F.R.S.,  Ware  Priory,  Herts. 
19.— 1870  Professor  Thomas  H.  Hnxley,  LL.D.,  F.R.S.,  etc.,  4, 

Marlborough'plaee,  London,  N,W. 
20.— 1870  Professor  John  Tyndall,  LL.D.,  F.R.S.,  etc.,  Royal 

Institntion,  London. 
21.— 1870  The  Rey.   Christian   D.    Ginsbnrg,.  LL.D.,   Bin  field, 

Bracknell,  Berks,,  Ex-Pbesidsnt. 
22. — 1874  Professor  Alexander  Agassiz,  Director  of  the  Mnsenm 

of  ComparatiTe  Zoology,  Harvard,  Camlntdge, 

Massachusetts. 
28.— 1874  Professor  Frederick  H.  Max  Miiller,  LL.D.,  Oxford, 
24.-1874  Sir  Samuel  White  Baker,  Pasha,  F.R.S.,F.R.G.8.,  etc. 

Sandford  Orleigh,  Newton  Abbot,  Devonshire. 
25.-1877  Professor  F.  V.  Hayden,  M.D.,   etc.,  Director  of  the 

United   States    Geological    and    Geographical 

Survey  of  the  Territcmes,  Washington. 
26.-1877  The  Earl  of  Crawford  and  Balcarres,  F.R.S.,  Foreign 

Secretary  of  R.A.S.,  etc.,  9,  Orosvenor-sguare, 

London. 
27.-1877  Alhert  C.  N.   Giinther,    M.A.,  M.D.,  Ph.D.,  British 

4 

Mnsenm. 
28. — 1877  Adolphus  Ernst,  M.D.,  Prineipal  of  the  Department  of 

Science,  Philosophy,  and  Medicine,  University 

of  Caracas. 
29. — 1877  Dr.  Leidy,  Academy  of  Science,  Philadelphia. 
80. — 1877  Dr.  Franz  Steindachner,  Royal  and  Imperial  Mnsenm, 

Vienna, 
81.-1877  The   Rev.  H.    B.   Tristram,    M.A.,  LL.D.,  F.R.S., 

Canon  of  Durham,  The  College,  Durham. 


XZU  0OBBB8P0NDING   MXMBBB8. 

82.-1881  H.  J.  Carter,  F.B.S.,  The  Cottage,  Budldgh  SaUerton, 

Devon, 
88.— 1881  The  Rev.  Thomas  Hinoks,   B.A.,  F.B.S.,  Stokeleigh, 

Leigh  Woods^  Clifton ,  BristoL 
84.— 1881  The  Rev.  W.  H.  Dallinger,  LL,D.,  F.R.S.,  P.B.M.S., 

Wesley  College,  Sheffield. 


CORRESPONDING    MEMBERS. 

LDflTBD   TO   THIBTT-FIYB. 

1. — 1867  J.  Yate  Johnson,  London. 

2.— 1867  R.  B.  N.  Walker,  F.B-G.S.,  F.G.S.,  Weet  Africa, 

8.— 1868  Bey.  J.  Holding,  M.A.,  F.B.G.S.,  London. 

4. — 1868  George  Hawkins,  Colomhoj  Ceylon. 

6. — 1868  J.  Lewis  Ingram,  Bathunt,  River  Gambia. 

6. — 1869  George  Mackenzie,  Cebu,  Philippine  Islands. 

7. — 1870  The  Venerable  Archdeacon  Hnghes-Games,    D.C.L., 

Isle  of  Man. 

8. — 1874  Samuel  Archer,  Surgeon-Major,  Singapore. 

9. — 1874  Cooie  M.  Chambers,  Burrard*s  Inlet,  British  Columbia. 
10.— 1874  Edwyn  C.  Beed,  Santiago  de  Chili. 
11. — 1874  Millen  Coughtrey,  M.D.,  Dunedin,  Otago,  New  Zealand, 
12. — 1875  Bobert  Gordon,  Goyemment  Engineer,  British  Bwmah. 
18.— 1877  Edward  Dukinfield  Jones,  C.E.,  Sao  Paulo,  Brazil. 
14.— 1877  Miss  Horatio  E.  F.  Gatty,  AUnncham. 
16. — 1877  Dr.  Allen,  Jamaica. 
16. — 1877  Dr.  George  Bennett,  Sydney. 
17.— 1877  Dr.  David  Walker,  Benicia,  U.S.A. 
18. — 1888  Wm.  Henry  Finlay,  Cape  Toum  Observatory. 
19.-1884  Bev.  W.  G.  Lawes,  New  Guinea. 
20.— 1884  A.  W.  Crawford,  Oakland^  California. 
21. — 1884  John  Gtreenwood,  Mining  Engineer,  Melbourne. 
22.— 1884  Bobert  Abraham  English,  Simla. 


AB8O01ATB8.  ZXIU 


48S00IATES. 

LIMITSD  TO   TWlNTT-nYB. 

1.— Jan.    27,  1862  Captain  John  H.    Mortimer,    **  Ameriea." 

(Ailantio). 

2.— Mar.   24,  1862  Captain  P.  C.  Petrie.     (AUantie.) 

8.— Feb.      9,  1868  Captain  John  Carr,  ship  *'  Soindia.*'    (Cal- 
cutta.) 

4.— Feb.      9,  1868  Captain   Charles    £.    Priee,   B.N.R.,  ship 

"  Comwallis.*'    (Calcutta  and  Sydney.) 

6.— April  20,  1868  Captain  Fred.  E.  Baker,  ship  <«Niphon." 

(Chinese  Seas.) 

6.— Oct    81,  1864  Captain  Thomson,  ship  *'  Admiral  Lyons." 

(Bombay.)    ' 

7. — April  18,  1865  Captain  Alexander  Cameron,  ship  **Sta£ford- 

shire."    (Shanghai.) 

8.— Deo.    11,  1866  Captain  Walker,  ship  "  Trenton." 

9.—  Mar.   28,  1868  Captain  David  Scott. 
10.— Oct.      6,  1868  Captain  W.  H.  .Cawne  Warren,  ship  '*  Bed- 
fordshire." 
11.— April    7,  1884  Captain  Q.  Griffith  Jones,  barque  "  Her- 

mine." 
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VOLUMES  PRESENTED  TO  THE  LIBRARY  DURING  THE 
SEVENTY-FIFTH  SESSION,  1886-1886. 


A. 

Asiatic  Society  of  Bengal.  Proceedings,  1888-85,  no.  8;  Jonmal, 

1884-85 ;  vol.  liv,  part  2. 
Arts,  Society  of.    Jonmal,  1885 ;  nos.  1787-89. 
Architects,  Royal  Institution  of  British.    Proceedings  and  Transac- 
tions, 1884-85  ;  Jonmal,  vol.  ii,  no.  2 ;  6-10. 
Asiatic  Society,  Royal,  of  Great  Britain  and   Ireland.    Jonmal, 

vol.  xvii,  new  series,  1885,  part  2 ;  vol.  xviii,  part  1. 
Astronomical  Society,  Royal.    Memoirs,  1884,  vol.  xlviii,  part  2 ; 

Monthly  Notices,  nos.  6-8  ;  vol.  xlvi ;  vol.  xlv,  no.  9. 
Archfldologia.     Vol.  xlviii. 
Archffiological  Jonmal.    Vol.  xli,  no.  162. 
Antiquaries,  Society  of.     List,  1885 ;  Proceedings,  vol.  ix,  second 

seriea 
Antiquaries  of  London,  Society  of.    Proceedings,  vol.  x,  nps.  2-8. 
Asiatic  Society,  Royal,  Bombay  branch.  Journal,  no.  48 ;  extra  no. 

(being  Prof.  Peterson's  Report  on  Search  for  Sanskrit  MS.) 
Anthropological  Institute  of  Great  Britain  and  Ireland.    Journal, 

vol.  XV,  nos.  1-8. 
Antiquarians    of   the   North,   Royal  Society    of.      Copenhagen. 

Memoirs,  1885. 
Agriculture,  U.S.  Government  Department  of.     Report,  1888-84. 
Arts  and  Sciences,  American  Academy  of.    Proceedings,  vol.  xii ; 

vol.  xiii,  new  series,  part  1. 
Anthropological  Society.     Washington,  d.g.     Women*s  Oiganiza- 

tion,  1885. 
Arts  and  Sciences,   Academy   of.      Connecticut.      Transactions, 

vol.  vi,  part  2. 
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Astronomieal  and  Meteorological  Obseryatione.  Washington. 
Vol.  zxviii. 

Astronomical  Observations,  National.  Mexico.  Sixth  Annual 
Report. 

Arts,  Royal  Scottish  Society  of.    Transactions,  vol.  ii,  part  8. 

Astor  Library  Trustees.    Thirty-seyenth  Annual  Report. 

Antiquaires  de  Tonest,  Soc.  des.    Poiotiers.    Mem.,  vol.  vii. 

Arch»ological  and  Natural  History  Society.  Somersetshire.  Pro- 
ceedings, vol.  XXX. 

Antiquarian.     Canadian  Vol.  viii,  no.  1. 

Abbeville  Soc.  d*emulation,  Bulletin  de.     Proceedings,  verb. 

Abhandlungen,  Sage  und  Furschung,  by  F.  Ohlenschlager. 

B. 

Botanic  Garden,  Royal,  Edinburgh,  1878. 

Belgium  Royal  Academy.     Annual  Bulletin,  1884-85,  vols,  vi-viii. 
Botanical  Society.     Transactions  and  Proceedings,  vols,  xv,  xvi. 
Births,  Marriages,   and  Deaths,   &o.       State  of  Massachusetts, 

Forty-third  Report. 
Botanical  Society  of  Edinburgh.    Transactions,  vol.  xvi,  part  2. 

0. 

Cornwall  Royal  Institution.     Journal,  part  8 ;  vol.  viii. 

Centenary  Review,  1784-1888. 

Canadian  Institute.  Proceedings,  vols,  i-iii ;  Journal,  vol.  i,  new 
series,  parts  1,  2. 

Chemical  Society,  Journal.     Abstract  of  Proceedings,  &c. 

Copenhagen  Royal  Academy  of  Bulletins,  1888-5. 

Chemists'  Association,  Liverpool.  Transactions,  Session  1884-85. 

Canadian  Institution,  Toronto.    Proceedings,  February,  1886. 

Currency,  Comptroller  of,  U.S.  Government,  Annual  Report,  1885. 

Copenhagen  Aarb-ger  for  Nordisk  Oldkyndighed  og  Historie.  Pro- 
ceedings, 1882-4'. 

Cherbourg,  Societe  Nationale  des  Sciences  Natnrelles.  Catalogue, 
2nd  part ;  Memoirs,  vol.  xxiv. 
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D. 

m 

Dnnecht  Obsenratory.    Pnblieationg,  toL  iii;  Manritins  Expedi- 
tion, 1874. 
Davenport  (Iowa)  Aeademy.    Proceedings,  vol.  iii. 
Danish  Yedenskabemes  Selskabs,  no.  2, 1885. 

E. 

East  India  Association.  Jonmal,  vol.  xvii,  nos.  4,6;  vol.  xviii,  no.  8. 

Engineers,  Institute  of  Oivil.    Minutes,  vol.  Izzziii. 

Essex  Field  Club.    Transactions,  vol.  iv,  part  1 ;  Jonmal,  vol.  iv, 

part  1 ;  Appendix. 
Expedition  to  Point  Barrow,  Report  of,  U.S.  Government,  1881-88. 
Engineers,  Institution  of  Civil.    Minutes,  vols,  xxix-xxxi ;  Charter 

Lectures,  1886-84. 
Essex  Institute  (Salem,  Mass.)    Bulletins,  vols,  xv,  xvi ;  Catalogue 

of  Publications,  1884. 

P. 

Free  Public  Library,  Museum,  and  Art  Gallery,  Liverpool.  Thirty- 
second  and  Thirty-third  Annual  Reports. 

Franklin  Institute,  Boston.    Journal,  nos.  719-28. 

Franklin  Institution,  Philadelphia.  Journal,  vol.  cxix,  no.  5; 
vol.  cxx,  nos.  1-6. 

G. 

Geological  Society,  Liverpool.    Proceedings  Twenty-sixth  Session 

1884-86. 
(Geological  Association,  Liverpool.    Transactions,  vol.  iv,  Session 

1888-4. 
Geological  Society,  Royal  Cornwall.     Transactions,  vol.  x,  part  7. 
Geological  Society,  Edinburgh.    Transactions,  vol.  iv,  parts  1-8. 
Geological  Society,  Glasgow.    Transactions,  vol.  vii,  part  2. 
Geological  Survey  of  India.      Memoirs,   Palsdontologia  Indica.; 

Records,  vols,  xvii,  parts  2-4 ;  vol.  xviii,  parts  2-4,  vol.  xix, 

part  1 ;  series  10,  vol.  iii,  parts  7,  8. 
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Geologioal  Soeiety,  Quarterly  Journal.    list  1886. 

Geologists'  Assoeiation.    Proceedings,  vol.  ix,  1885. 

Geographical  Magazine,  Scottish.     Vol.  i,  nos.  1-8. 

Geological  Survey,  U.S.    Monographs,  vols,  iii-viii. 

Geological  Bnrvey,  U.S.    Mineral  Besonrees. 

Geological  Snrvey  of  the  Territories,  U.S.    Reports,  vols,  vii,  viii. 

Geological  Snrvey,   U.S.  •  Third  and   Fourth   Annual   Beports, 

1881-88. 
Geologioal  Survey,  U.S.    Bulletins,  nos.  2-14. 
Geological  Survey,  U.S.    Atlas,  to  accompany  the  Geology  of  the 

Comstock  Lode. 
Geological  Society,  American.    Bulletins,  nos.  1  and  2,  1885. 
Geologioal  Society  of  Ireland,  Boyal.    Journal,  vol.  vi,  part  8. 
Chreenwich  Observatory.     Observations,  1888 ;  Appendix,  1884. 
Geographical  Society,  Vienna  Boyal.    Proceedings,  1884. 

H. 

Historical  and  ArchsBological,  Collections,  Montgomeryshire.  (Part 
87,  and  Title-pages  and  Contents  to  vol.  xvii.) 

Harvard  College,  Museum  of  Comp.  Zoology,  Curator's  Report, 
1884.  Bulletins,  vol.  xi,  nos.  10,  11,  vol.  xii,  nos.  1,2; 
Memoirs ;  Lithological  Studies ;  College  Museum ;  Curator's 
Twenty-fifth  Annua}  Beport  Annual  Beport  of  President  and 
Treasurer,  1884-85. 

Harvard  University.    Bulletins,  nos.  81,  82,  88. 

Health,  Ac.,  Massachusetts  State  Board  of.     Sixth  Annual  Beport. 

Harlem  Archives  Neerlandaises  des  Sciences  Exactes  et  Naturelles. 
Vol.  XX,  parts  1,  2. 

1. 

Irish  Academy,  Boyal.    Todd  Lecture  Series,  vol.  ii,  part  7; 

Proceedings,  Science,  vol.  ii,  nos.  8,  4 ;  Literature,  vol.  ii, 

no.  6 ;  Transactions,  vol.  xxviii,  nos.  17-20. 
Institution  of  Great  Britain,  Boyal.    Proceedings,  vol.  xi,  part  2 ; 

List  of  Members,  1885. 
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Insiitate,  New  Zealand.    Transaotions  and  Proceedings,  vol.  zvii. 
Jours  de  Solitude,  by  Octave  Primez,  Paris,  1888. 


L. 

Literary  and  Scientific  Society,  Birkenhead.     Session  1884-86. 

Inangoral  Address,  Session  Twenty-nine. 
Literary  and  Philosophical   Society,  Whitby.      Sixty-second  and 

Sixty-third  Reports. 
Linnasan  Society.    Journal  (Zoology),  nos.  108,  9  ;  vol.  xix,  nos. 

110-12 ;  (Botany),  vol.  xx,  nos.  140,  1 ;  Proceedings,  vol.  i, 

new  series.     List  of  Members,  1885-86. 
Library,  New  York  State.     Subject  Index  of  Law  Library,  1888. 

Report  of  Trustees,  1882-88. 
Lizards,  Catalogue  of,  British  Museum. 
Law  Students*  Association,  Liverpool.     Report,  1886. 
Literary  and  Philosophical  Society,  Manchester.  Memoirs,  vol.  viii ; 

Proceedings,  vols,  xxiii,  xxiv. 
Library,  Manchester  Free  Public.     Thirty-third  Annual  Report. 
Lombardy,  Reale  Instituto.     Rendiconti,  vols,  xvi,  xvii ;  Memoirs, 

vols.  XV,  xvi ;  Math.,  &c.,  class,  vol.  xv,  parts  2,  8 ;  Memoirs, 

Lit ,  &c.y  class,  vols,  xv,  parts  2,  8 ;  vol.  xvi,  parts  1,  2. 

M. 

Meteorological  Society,  Scottish.  Journal,  no.  2,  8rd  series. 
Microscopical  Society,  Royal.  Journal,  vol.  v,  parts  8,  4,  6. 
Medical  and  Chirurgical  Society,  Royal.     Proceedings,  voL  i,  new 

series ;  vol.  ii,  no.  1. 
Meteorology,   Contributions  to,  by  Ellas  Loomis,  LL.D.,   New 

Haven,  Conn.,  1886. 
Meteorological  Society,  Royal.     Quarterly  Journal,  nos.  66,  7. 
Medical  Press,  no.  2487. 

Museum,  British.     Catalogue,  Fossil  Mammalia,  parts  1,  2. 
Montgomeryshire  Collections.    Vol.  xviii,  no.  8. 
Manx  Note-Book.    No.  6.  January,  1886. 
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N. 

Naturalists'  Society,  Bristol.    Proeeedings,  toI.  iv,  new  series. 
Natural  Soienoe,  Society  of,  Obester.    Fourteenth  Annual  Report 

and  Proceedings,  no.  8. 
Natural  History  and  Antiquarian  Field  Clnb,  Bath.    Proceedings, 

▼ol.  y,  no.  4. 
'•  Nature."    To  date. 

Natural  History,  New  York  State,  Museum  of.    Beports,  88-86. 
Natural  Sciences,  Academy  of,  Philadelphia.    Proceedings,  1884, 

parU  1,  2 ;  1885,  parts  1,  2. 
Natural  History  Society,   Hertfordshire.     Transactions,  vol.   iii, 

parts  5-7  ;  Catalogue  of  Library. 
Natural  History  Society  of  Boston.     Proceedings,  vols,  xxii,  xziii ; 

Memoirs,  vol.  iii,  no.  11. 
Naturalist,  The.    Nos.  126-9. 
Natural  History  Museum,  Vienna.     Annual,  1888. 
New  York  State  Uniyersity.     Beports  of  Regents,  nos.  95-7. 
Naturalists' Club.    Proceedings,  1884-85. 

0. 
Ordnance,  Chief  of,  Washington.    Reports,  1884-1885. 

P. 

Philomathic  Society,  liyerpool.      Proceedings,  Sixtieth  Session, 

1884-85. 
Plymouth  Institution.    Annual  Report,  1884-85. 
Polytechnic  Society,  Royal,  Cornwall.    Fifty-second  Annual  Report. 
Philosophical  Society,  Glasgow.     Proceedings,  vol.  xvi;  Reports 

relative  to  Exhibition  1880. 
Philosophical  Society,  American.      Register  of   Papers,    1884; 

Proceedings,  vol.  xxi,  no.  116 ;  vol.  xxii ;  vol.  xxiii,  no.  121. 
Physical  Society,  Royal,  Edinburgh.    Proceedings,  1884-85. 
PalnoEoic  Plants,  Catalogue,  British  Museum. 
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Preoipitation,  Tables  of,  by  G.  A.  Schott. 

Philosophical  Society,  Birmingham.     Proceedings,  vol  iv,  part  2. 

Physikalisch-Okonomischen  Gesellschaft,  Eonigsberg.  Proceedings, 

1884-86. 
Polytecniqne,  Ecole,  Paris,     Joomal ;  Catalogue  of  Library. 

B. 
Boyal  Society,  London.    Proceedings. 

S. 

Science  Society,  Dnlwich  Oollege.     Seventh  Annnal  Beport. 

Science,  British  Association  for  Advancement  of.  Beport  of 
Montreal  Meeting,  1884. 

Statistical  Society.    Jonmal,  vol.  xlviii,  part  2-4  ;  Jubilee  Vol. 

Science  Gossip,  Hardwicke's.    To  date. 

Science,  Journal  of.    To  date. 

Society,  Boyal,  of  New  South  Wales.    Journals,  Ac,  xvii-xviii. 

Society,  Boyal,  of  Queensland.    Proceedings,  vol.  i. 

Sciences,  Imperial  Academy  of,  St.  Petersburgh.  Bull.,  nos.  1  and 
8,  vol.  XXX. 

Smithsonian  Institution,  U.S.  Bureau  of  Ethnology ;  Miscellane- 
ous Collections ;  Annual  Beport,  1888. 

Sciences,  Academy  of,  New  York.  Annals,  vol.  iii,  nos.  8-8. 
Transactions,  vol.  iii. 

Science,  American  Association  for  the  Advancement  of.  Memoirs, 
voL  i. 

Sciences,  American  National  Academy  of.    Memoirs,  vol.  ii. 

Society,  Boyal,  of  Victoria.    Transactions,  vol.  xxi. 

Society,  Boyal.    Proceedings,  vol.  xxxix,  nos.  289-241. 

Sciences,  Society  of,  Finland.     Proceedings,  vol.  xiv. 

Science,  Natural  Academy  of,  Washington.  Proceedings,  vol.  i, 
part  2 ;  Mem.  vol.  iii,  part  1 ;  Beport,  1888-84. 

Science,  Boyal  Academy  of,  Vienna.    Bulletin,  no.  4. 

Stars,  Cape,  Catalogue  of,  for  Epoch  1860. 
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Svenaka,  EoDgliga,  LeCoadBteok  Ningar,  no.  2;  YeienskapB 
AkademienB;  Proceedings,  nos.  88-40;  Handlingar,  1880-81, 
parts  1,  2 ;  Bihang,  nos.  6-8 ;  List  of  Members,  1882-84. 

Sciences,  La  Societe  des,  Holland.    Archiyes,  vol.  zz. 

Sweden,  Finska  Feienskaps  Societetens.  Joomal,  nos.  80-42; 
Proceedings,  no.  26. 

V. 

Vienna,  Royal.  Academy.    Proceedings,  toI.  zzii. 
Yolk-Songs,  translated  by  H.  Phillips,  Jan.,  Philadelphia. 

W. 

Wissenschaften,  Akademie  der,  Vienna.    Proceedings,  vols.  ciT-vi, 

no.  1,  1886. 
Wissenschaften,  Mnnchen  Akad.  de.  Proceedings,  toIs.  y,  yi,  1884 ; 

(Phil.,  Ac.,  cl.),  i-iii,  1885  ;  (Math.,  &c,  cl.)  iy,  1884,  i-iii, 
'    1885. 

Z. 

Zoological  Society.    Proceedings,  part  1-8, 1885. 
Zoological  Society,  Philadelphia.    Thirteenth  Annoal  Report. 
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SOCIETIES,  ACADEMIES,   AND    OTHER    INSTITUTIONS 

TO   WmOH   THIS   VOLUMB   IB   PBB8SNTED. 


Gbbat  Britain  and  Ireland. 


Aberdeen  -     -     - 

The  Dnn-Eoht  Observatory. 

Alnwick  '     -     - 

-    The  Berwickshire  Naturalists'  Field  Clnb. 

Bath  -     -     -     . 

The  Natural  History  and  Antiqaarian  Field 

Clnb. 

Belfast     '     -     ' 

-    The  Naturalists'  Field  Club. 

Belfast     '     -     - 

The    Natural    History    and    Philosophical 

Society. 

Birkenhead  •     • 

-    The  Free  Public  Library. 

Birkenhead   -     - 

-     The  Literary  and  Scientific  Society. 

Birmingham  -     - 

-     The  Philosophical  Society. 

Bristol     -     -     - 

-     The  Naturalists'  Society. 

Buckhurst  Hill  - 

-     The  Epping  Forest  Naturalists*  Field  Club. 

Chester     -     -     - 

•    The  Society  of  Natural  Science. 

Cambridge     -     - 

-     The  Cambridge  Union. 

Dublin     -     -     • 

-     The  Boyal  Irish  Academy. 

Dxiblin     -     -     - 

-     The  Boyal  Geological  Society  of  Ireland. 

Dublin     -     -     - 

-    The  Royal  Society. 

Edinburgh    -     - 

-     The  Botanical  Society. 

Edinburgh     -     - 

The  Geological  Society. 

Edinburgh     -     - 

•     The  Meteorological  Society  of  Scotland. 

Edinburgh     -     - 

-     The  Philosophical  Institution. 

Edinburgh     -     - 

-     The  Royal  Observatory. 

Edinburgh     -     - 

The  Royal  Physical  Society. 

Edinburgh     -     - 

-     The  Royal  Scottish  Society  of  Arts. 

Edinburgh     -     • 

•     The  Royal  Society. 
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Falmouth      -     - 

-    The  Boyal  Oomwall  Polytaohnic  Soeiety. 

Olasffow  -     -     -     . 

The  Philosophical  Soeietj. 

Glasgow  •     •     -     • 

-    The  Geological  Society. 

Olasgow  -     .     .     . 

-    The  UniTersity. 

Chrufiwieh     •     -     • 

The  Boyal  Observatory. 

Halifax   •     •     - 

-     The  Literary  and  Philosophical  Society. 

HuU 

The  Literary  and  Philosophical  Society. 

London    -     -     .     . 

The  Anthropological  Institute. 

London    .     .     -     . 

The  Society  of  Antiquaries. 

London    -     -     -     • 

The  Boyal  Institute  of  BritiRh  Architects. 

London    -     .     .     . 

The  Society  of  Arts. 

London    •     •     -     . 

•     The  Boyal  Asiatic  Society. 

London    .     -     .     . 

The  Boyal  Astronomical  Society. 

Tjondon    .     .     -     . 

The  British  Association. 

London    -     -     - 

-    The  British  Museum. 

London    -     -     - '  - 

The  Chemical  Society. 

London    -     -     .     • 

•    The  Boyal  Geographical  Society. 

London    -     .     .     - 

The  Geological  Society. 

XiOfuion    -     -     -     - 

The  Geologists'  Association. 

London    -     -     -     . 

The  Institution  of  Civil  Engineers. 

London    .     .     .     . 

The  East  Indian  Association. 

London    -     -     .     . 

The  LinntBan  Society.  - 

London    .     -     -     - 

The  Meteorological  Society. 

London    -     -     -     - 

The  Society  for  Psychical  Besearch. 

London    -     .     .     . 

The  Boyal  Microscopical  Society. 

London    -     -     -     - 

The  Boyal  Medico-Chirurgical  Society. 

London    -     -     -     . 

.     The  Boyal  Society. 

London    -     -     -     - 

The  Boyal  Institution. 

London    -     -     -     - 

The  Boyal  Society  of  Literature. 

London    -     -     -     - 

The  Statistical  Society. 

London    -     -     -     - 

The  Zoological  Society. 

London    -     -     -     - 

The  Editor  of  "  Nature." 

London    -     -     -     • 

-    The  Editor  of  the  "  Journal  of  Science." 

London    -     -     -     • 

The  Editor  of  <<  Science  Gossip.*' 

London    -     .    -     ■ 

.     The  Editor  of  <<  The  Scientific  BoU." 

Lm^s 

The  Philosophical  and  Litemry  Society. 
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Leedi 

The  Yorkshire  Qeologio&l  and  Polyteehnie 

Booiety. 

Leicester  -     -     -     - 

The  Literary  and  Philosophical  Society. 

Liverpool'    -     -     - 

The  Arohitectoral  and  Arohadological  Society. 

Liverpool-     •    -    - 

The  Ohemists*  Association. 

Liverpool'     -     -     - 

The  Engineering  Society. 

Liverpool'     -     -     - 

The  Oeological  Society. 

Liverpool  -     -    -     - 

The  Geological  Association. 

Liverpool'     -    -     - 

The  Historic    Society    of   Lancashire   and 

Cheshire. 

Liverpool'    -    -    - 

The  Microscopical  Society. 

Liverpool-    -    -    - 

The  Naturalists'  Field  Clnh. 

Liverpool'     -     -    - 

The  Philomathic  Society. 

Liverpool'     -     -     - 

The  Polytechnic  Society. 

Liverpool'     -    -     - 

The  AthensBum  Library  and  News  Boom. 

Liverpool  -     -     .     - 

The  Free  Public  Tiibrary. 

Liverpool'     -     .     - 

The  Liverpool  Library. 

Liverpool .... 

The  Lyceum  News  Room. 

Liverpool'     .    .    - 

The  Medical  Institution. 

Liverpool'     -     -     - 

The  Royal  Listitution. 

Liverpool'     •    .     - 

Uniyersity  College. 

Maneheeter   -     -     - 

The  Literary  Club. 

Mancheeter   ... 

The  Literary  and  PhUosophical  Society. 

Manehetter   -     -     - 

Chetham  liibrary. 

Manchester  -     -     - 

The  Free  Public  Library. 

Manchester  -     «     - 

Owens  College. 

NewcasiU-on-Tyne  - 

The  Natural  History  Society  of  Northumber- 

land and  Durham. 

Oxford    -     -     -     - 

The  Ashmolean  Society. 

Oxford    .... 

The  Union  Society. 

Penzance      -     -     - 

The  Royal  Geological  Society  of  Cornwall 

Plymouth      -     -     - 

The  Plymouth  Institation. 

Tatffiton  .... 

The  Somersetshire  Archeological  Society. 

Truro      ...     - 

The  Royal  Institution  of  ComwaU. 

TFot/brii  .... 

The  Hertfordshire  Natural  History  Society 

and  Field  Club. 
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WeUkpool     '    -     - 

The  Powys  Land  Olnb. 

WHtby    .... 

The  Literary  and  Philosophieal  Soeiety. 

British  C3olonibb  and  thx  United  Statsb. 

Bombay  -     -     -     - 

The  Royal  Asiatie  Society. 

Boston    -     -     -     - 

The  American  Academy  of  Arts  and  Science. 

Boston    -     -    -     - 

The  Massachnsetts  Board  of  Edneation. 

Boston     -     -     -     - 

The     Massachnsetts     Board     of    Health, 

Lunacy,  and  Charity. 

Boston    .... 

The  Natural  History  Society. 

Boston    -    .     .    . 

The  Pnblic  Library. 

Buffalo  .... 

The  Society  of  Natural  Sciences. 

Calcutta  .... 
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PROCEEDINGS 


OP  TBI 


LIVERPOOL 
LITERARY  AND  PHILOSOPHICAL  SOCIETY. 


ANNUAL  MEETING.— Sbvbnty-Fipth  Sbbsion. 

RoTAL  Institution,  October  6th,  1885. 

RICHARD   STEEL,   Pbbsident,  in  the  Chair. 

The  Minntes  of  the  last  Meeting  of  the  preyioas  Session 
were  read  and  confirmed. 

The  Honorary  Secretary  read  the  following 

REPORT. 

The  Council  of  the  Literary  and  Philosophical  Society, 
in  making  their  Report  for  the  Seventy-fourth  Session,  once 
more  desire  to  record  their  sense  of  the  good  work  accom- 
plished by  the  members  from  year  to  year. 

Papers  of  great  value  have  been  contributed  to  the  Pro- 
ceedings  during  the  Session  now  passed.  The  attendance  at 
the  Meetings  has  been  encouraging,  and  discussion  has  been 
weU  maintained  by  those  present. 

The  finances  of  the  Society  are  in  a  satisfactory  condition, 
and  the    Treasurer's   Accounts  shew  a  balance  in  hand, 
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althoagh  the  pecnniary  income  of  the  Society  has  diminished 
in  consequence  of  the  redaction  in  the  number  of  ordinary 
members. 

At  the  commencement  of  the  Session,  there  were  247 
ordinary  members  on  the  roll.  Of  these,  the  Society  has 
lost  six  by  death,  thirty-five  by  remoTal  from  the  neighbour- 
hood and  resignation,  and  eleven  whose  membership  has 
ceased  under  Law  2. 

Three  of  the  deceased  members,  namely,  Mr.  John  Lear, 
Mr.  Henry  Greenwood,  and  Mr.  T.  G.  Archer,  had  been 
connected  with  the  Society  for  the  respective  periods  of  41, 
82,  and  82  vears. 

Mr.  Archer  was  a  very  active  member,  and  a  frequent  con- 
tributor on  subjects  of  natural  history  during  the  time  that 
he  was  resident  in  Liverpool,  being  then  Lecturer  on  Botany 
in  Queen's  College,  attached  to  the  Liverpool  Institute.  He 
was  also  one  of  the  Vice-Presidents  of  the  Society  for  several 
years. 

Among  those  who  have  resigned  in  consequence  of  their 
removal  from  Liverpool,  the  Council  desire  to  note  the 
names  of  Mr.  Alfred  E.  Fletcher*  and  the  Rev.  Dr.  Stem. 
The  hearty  congratulations  of  the  Society  upon  the  well 
deserved  promotion  of  these  gentlemen  to  higher  and  more 
important  spheres  of  usefulness  have  already  been  unani- 
mously passed,  but  the  Council  feel  that  it  is  further  due  to 
their  late  colleagues  to  express  in  this  Beport  their  sense  of 
the  valuable  services  which  the  Society  received  from  them, 
as  members  of  the  Council  and  contributors  to  the  volumes 
of  Proceedings. 

The  Council  have  also  to  record  the  death  of  a  much 
esteemed  honorary  member,  Mr.  T.  J.  Hutchinson,  late 
British  Consul  at  Callao,  in  Peru.     Mr.  Hutchinson  was  a 

*  Mr.  Fletcher  was,  until  recently,  Inspector  of  AlkaU  Works  for  the 
Western  District.    He  is  now  the  Ohief  Inspector. 
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member  of  the  medical  professioti,  and  received  his  profes- 
sional education  at  the  University  of  Dnblin.  He  then 
came  to  Liverpool,  and  engaged  as  snrgeon  with  vessels 
trading  to  Old  Calabar.  His  experiences  on  the  West  Coast 
of  Africa  enabled  him  to  stndy  the  causes  and  treatment  of 
African  fever,  and  the  knowledge  he  thus  gained  was  tamed 
to  practical  nse  in  the  *'  Pleiad  "  Exploring  Expedition  np 
the  Niger-Ishadda,  or  Beniie  river,  in  1864-66.  In  this 
expedition  he  acted  as  Senior  Medical  Officer.  A  paper  on 
the  Filatahs,  who  inhabit  that  region,  was  read  by  him  before 
the  Society  immediately  on  his  retnm  to  Liverpool.  After 
this  he  became  British  Consul  at  Fernando  Po,  and  again 
favonred  the  Society  with  an  account  of  the  aborigines  of 
that  island.  From  that  time,  until  his  retirement  from 
active  life,  he  continued  to  furnish  the  Society  with  valuable 
information  concerning  the  countries  wherein  he  was  resident 
from  time  to  time.  In  1861  he  was  transferred  to  the 
consulship  at  Bosario,  in  the  Argentine  Bepublic,  and  sub- 
sequently contributed  papers  on  the  Parana  Indians,  on  the 
Paraguayan  War,  and  on  the  Meat  Supply  which  might  be 
sent  to  England  from  the  extensive  plains  which  are  fertilized 
by  the  waters  of  the  Parana  and  Paraguay.  Bemoving  after 
this  to  Callao,  Mr.  Consul  Hutchinson  again  imparted  to  the 
Society  the  results  of  his  explorations  among  the  antiquities 
which  still  exist  and  bear  evidence  of  the  ancient  civilisation 
of  Peru.  In  the  midst  of  this  active  work  for  the  Society, 
he  was,  at  the  same  time,  contributing  other  papers  to  many 
of  the  learned  societies  in  London,  and  writing  works  of 
travel,  copies  of  which  were  regularly  presented  to  the 
Society's  library.  It  will  thus  be  seen  that  he  was  eminently 
entitled  to  the  honorary  membership  which  the  Society  con- 
ferred upon  him  in  1867,  and  that  his  work  is  worthy  of 
being  specially  recorded  in  this  Beport. 
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Through  the  changes  now  noticed,  and  the  flection  of 
ten  new  ordinary  members  during  the  Session,  the  Society 
now  consists  of  206  ordinary  members,  36  honorary  mem- 
bers, 22  corresponding  members,  and  12  associates. 

The  condition  of  the  Library  has  been  under  the  con- 
sideration of  the  Council,  with  the  view  of  rendering  it  more 
useful  to  the  members.  Owing  partly  to  the  want  of  accom- 
modation, the  numerous  publications  received  by  the  Society 
have  not  been  classed  so  as  to  be  readily  accessible. 
Measures  are  now  being  taken  to  remove  this  defect. 

The  Council  note  with  satisfaction  the  continued  success 
of  the  Associated  Soir^s.  Eight  of  these  interesting 
re-unions  have  now  been  held,  and  they  bid  fair  to  become  a 
permanent  institution  in  Liverpool. 

The  Honorary  Treasurer  presented  the  Annual  State- 
ment of  Income  and  Expenditure,  which  was  approved  of 
and  passed. 

The  following  Office-bearers  were  then  duly  elected: — 
Vice-Presidents — Isaac  Roberts,  F.G.S.,  F.R.A.S.,  J.  Sibley 
Hicks,  F.B.C.S.,  F.L.S.,  Professor  Herdman,  D.Sc.; 
Honorary  Treasurer — Malcolm  Guthrie;  Honorary  Secre- 
tary —  James  Birchall ;  Honorary  Librarian  —  Robert  F. 
Green;  Members  of  Council— Principal  Rendall,  M.A., 
Henry  Longuet  Higgins,  Josiah  Marples,  Ghas.  J.  English, 
Wm.  A.  Unwin,  B.  L.  Benas,  Rev.  R.  E.  LoDg,  B.A.,  John 
W.  Hayward,  M.D.,  Richard  J.  Lloyd,  M.A.,  Frederick  W. 
Edwards,  R.  J.  Harvey  Gibson,  M.A.,  F.R.S.E.,  Rev.  J. 
Polaok,  B.A.,  John  Lovell,  R.  McLintock. 

The  Associates  of  the  Society  were  re-elected. 

The  President  elect  then  delivered  the  Opening  Address.* 

*  See  pftge  1. 
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FIBBT  OBDINABY  MEETING. 

BoTAL  Institution,  October  IQth,  1886. 

ISAAC  ROBEBTS,  F.G.S.,  Yiob-Pbbbibbnt,  in  the  Chair. 

Bev.  Arthur  Whatham,  M.A.,  was  elected  an  ordinary 
member. 

Professor  Hebdhan  gave  a  general  account  of  the  First 
Year's  Work  of  the  Liverpool  Marine  Biology  Committee. 
The  reports  presented  by  this  Committee  form  an  Appendix 
to  this  Volume. 

Mr.  F.  Aboheb,  B.A.,  exhibited  a  series  of  Shells 
collected  above  the  Third  Cataract  of  the  Nile,  about  eight 
miles  north  of  Eorti,  by  Brigadier-Surgeon  S.  Archer, 
corresponding  member  of  the  Society. 

Mr.  T.  J.  MooBS  gave  an  account  of  his  recent  visit  to 
the  chief  Museums  in  Holland  and  Brussels. 

Bev.  H.  H.  Hiooinb  exhibited  the  following  objects : — 
A  small  series  of  living  curiosities  in  Botany,  kindly 
supplied  by  Mr.  Bichardson,  the  curator  of  the  Liverpool 
Botanic  Gardens. 

Also,  a  group  representing  various  Siberian  fruits  and 
leaves,  cut  from  the  precious  stones  of  the  region,  by  the 
families  of  the  Exiles ;  purchased  for  the  Liverpool  Museum 
from  Mr.  B.  Damon,  of  Weymouth. 
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SECOND  ORDINARY  MEETING. 

RoTAL  Institution,  November  2nd9  1886. 

RICHARD  STEEL,  Ex-Pbesidbnt,  in  the  Chair. 

Professor  Conway,  Dr.  Brannigan,  Mr.  W.  Oalton,  and 
Rev.  Gerhardt  Ejmsman  were  elected  ordinary  members. 

Mr.  R.  J.  Habvby  Gibson,  M.A.,  read  a  short  ''Note 
on  an  abnormality  in  the  Ovary  of  the  LiliacesB,*'  where,  in 
place  of  the  nsnal  trilocnlar  ovary,  only  two  chambers  were 
formed.  He  pointed  out,  however,  that  by  making  a  series 
of  sections  transversely  from  the  base  of  the  ovary  towards 
the  peduncle,  the  missing  loculus  was  found  to  be  repre- 
sented by  one  fibrovascular  bundle,  viz.,  the  one  correspond- 
ing to  the  midrib  of  the  missing  carpellary  leaf.  He  argued 
from  this  that  it  might  be  possible  to  trace  relationships 
between  different  natural  orders  by  studying  the  distribution 
of  fibrovascular  bundles  by  a  series  of  transverse  sections 
through  the  peduncle  and  base  of  the  flower. 

Mr.  R.  G.  Johnson,  F.R.A.S.,  contributed  the  following 

NOTE  ON  THE  NEW  STAR  IN  THE  NEBULA  OF 

ANDROMEDA. 

Everyone  who  has  searched  the  heavens  for  the  purpose  of 
discovering  comets  knows  the  nebula  in  Andromeda  as  the 
only  one  which  is  visible  on  ordinary  nights  to  the  unaided 
eye,  and  every  possessor  of  a  common  telescope  has  often 
directed  his  gaze  to  this  inscrutable  object ;  so  that  since  the 
8rd  of  last  September,  when  the  sudden  appearance  of  a 
bright  star  right  in  its  midst  was  announced,  it  has  been 
the  subject  of  almost  continuous  telescopic  observation. 

The  great  Nebula  in  Andromeda,  though  merely  a  faint 
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speck  to  the  eye,  is  seen,  when  examined  with  powerful 
telescopes,  to  extend  over  a  space  in  the  heavens  eight  or  ten 
times  the  size  of  the  moon.  It  is  irregnlar  in  shape^  and 
completely  environs  two  brightish  nebnls  which  are  near  to 
it,  and  there  are  about  1,600  small  stars  in  it  or  before  it. 
Such  an  object  has  naturally  commanded  the  attention  of 
observers,  and  its  most  conspicuous  feature  (if  the  expression 
may  be  allowed)  has  been  the  entire  absence  of  such  a 
central  condensation  as  would  admit  of  even  the  suspicion  of 
a  steUar  nucleus. 

The  interest  attaching  to  the  discovery  of  this  new  star 
has   arisen  not  from  the  fact  of  its  being  a  variable  or* 
temporary  star,  but  from  the  connection,  real  or  apparent, 
which  it  has  with  this  wonderful  nebula. 

That  the  connection  is  real  is  already  generally  accepted. 

When  examined  with  high  powers,  it  was  at  first  sus- 
pected that  the  star  shewed  a  disc  of  a  planetary  nature,  but 
further  observation  has  tended  to  prove  its  stellar  character. 
The  star  appears  to  be  deeply  involved  in  the  nebulosity,  and 
it  is  probably  for  this  reason  that  it  is  not  always  sharply 
defined. 

Micrometrical  measures  confirm  the  reality  of  its  connec- 
tion with  the  nebula ;  for  if  it  had  been  an  asteroid,  a  comet, 
or  an  extra-Neptunian  planet,  it  would  have  moved  long 
ere  this,  whereas  it  has  so  far,  relatively  to  the  nebula, 
remained  stationary. 

Photography  confirms  ocular  observation  in  almost  every 
respect — where  a  difference  exists  it  is  in  regard  to  the 
nebula  proper  and  not  to  the  star. 

Our  vice-president,  Mr.  Isaac  Roberts,  with  a  20-inch 
reflector,  has  secured  a  most  successful  series  of  negatives 
{vide  his  address  to  the  Liverpool  Astronomical  Society, 
18th  Oct.),  aU  of  which,  with  varying  lengths  of  exposures, 
readily  show  the  star,  and  all  of  which  likewise  testiiy  to  the 
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singolarly  non-aotinio  character  of  the  nebnla.    Mr.  A.  A. 
Common,  with  a  S6-mch  mirror,  confirms  this  pecnliarity. 

The  astronomical  world  was  startled  by  the  suddenness 
of  the  apparition,  bnt  we  now  know  that  the  star  rapidly  bnt 
gradaally  rose  to  the  sixth  magnitude,  which  it  attained  as 
its  maximum  about  the  8rd  of  September,  for  from  a  large 
number  of  communications  to  various  scientific  journals  and 
societies,  it  seems  that  no  star  was  perceived  by  several 
observers  of  the  nebula  between  the  18th  and  18th  August, 
while  on  the  19th  (the  following  day),  Mr.  Isaac  Ward,  of 
Belfast  (who  has  singularly  acute  vision),  saw  the  star;  it 
was  also  seen  independently  on  the  22nd  August  as  *'  a  little 
star  "  by  the  Baroness  de  Podmaniczky,  of  Hungary. 

We  have  here,  then,  the  usual  phenomena  exhibited  by 
temporary  stars — ^a  rapid  increase  of  magnitude  followed 
by  (what  we  are  now  witnessing)  a  slow  decline,  which  may 
possibly  continue  to  absolute  extinction. 

From  the  Spectroscope  but  little  has  yet  been  gathered, 
for  several  very  good  reasons — firstly,  the  faintness  of  the 
star ;  secondly,  the  brightness  of  the  nebula ;  and  thirdly, 
the  ill-defined  nature  of  the  lines  in  its  spectrum.  Dr. 
Huggins,  with  his  fine  instruments  and  long  practice,  makes 
out  three  or  four  faint  bright  lines  superimposed  upon  a 
faint  continuous  spectrum,  while  many  other  observers  have 
been  unable  to  discriminate  between  the  spectrum  of  the 
star  and  that  of  the  surrounding  nebula.  However,  the 
character  of  the  spectrum  decidedly  indicates  real  connection 
with  the  nebula. 

The  resemblance  in  this  respect  to  the  temporary  stars. 
Nova  Cygni  and   T.   Corona,  is  a  point  of  the  utmost 
importance,  and  favours  the  theory  that  the  flaring  up  of 
these  objects  is  due  to  some  change  in  a  gaseous  atmosphere 
surrounding  them. 

The  remoteness  of  the  chance  of  such  a  connection  being 
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only  apparent,  according  to  the  doctrine  of  probabilities,  has 
been  ably  diBcussed  by  Mr.  Proctor,  so  that  I  think  we  may 
reasonably  condnde  that  the  new  star  is  really  in  the  nebula 
of  Andromeda. 

Mr.  E.  W.  Maunder  has  pointed  ont  the  fact  that  these 
temporary  stars  cannot  be  snns  snch  as  onrs,  because  if  our 
sun  were  to  receive  an  accession  of  a  thousandfold  his  pre- 
sent heat  and  brightness  it  would  be  impossible  for  its 
former  scale  of  radiation  energy  to  be  resumed  in  the  Space 
of  a  few  weeks  or  months ;  so  that  it  would  appear  that  these 
bodies  are  relatively  minute,  though  till  some  appreciable 
parallax  has  been  obtained  for  one  of  them  we  cannot 
venture  to  guess  their  actual  size.  It  is  to  be  hoped  that 
this  star  will  not  fade  away  until  the  solution  of  this 
important  problem  has  been  arrived  at.  It  would  also  solve 
the  much  more  interesting  problem  as  to  the  distance  and 
dimensions  of  the  Queen  of  the  NebulsB. 

Mr.  JosiAH  Mabples  read  a  Paper  on  ''  A  Noble  Family 
of  the  Middle  Ages. "  * 


THIRD  ORDINARY  MEETING. 

RoTAL  Institution,  November  16th,  1885. 
Dr.  garter.  President,  in  the  Chair. 

Messrs.  Jas.  Veitch,  M.A.,  W.  B.  Halhed,  and  G.  F. 
Moore  were  elected  ordinary  members. 

The  death  of  Dr.  W.  B.  Carpenter,  honorary  member, 
was  notified  to  the  meeting.  Observations  on  his  life  and 
work  were  made  by  Rev.  H.  H.  HiaaiNS  and  Sir  J.  A. 

PiCTON. 

*Se6  page  37. 
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Mr.  J.  L.  Palmeb  reported  some  obseryations  he  had 
been  making  on  the  Sleep  of  Fishes  and  their  Powers  of 
Memory. 

Mr.  T.  J.  MooHE  read  a  ''  Report  on  a  successfal  impor- 
tation of  living  Soles  to  the  United  States."  * 

Professor  Oliveb  J.  Lodge  read  a  Paper  on  ''  Fnel  and 
Smoke." 


FOURTH  ORDINARY  MEETING. 
Royal  Institution,  November  SOth,  1885. 
Db.   garter,   Pbbbident,   in   the   Chair. 

Professor  Hbbdhan  exhibited  and  described  some  large 
Embryological  Models  which  he  had  had  made  of  clay, 
painted  and  varnished  in  the  Zoological  Laboratory  of  Uni- 
versity College.  They  illustrated  stages  in  the  formation 
of  the  typical  Gastrnla  and  Plannla,  and  were  fonnd  to  be  of 
use  in  explaining  to  a  class  some  of  the  more  important 
early  embryological  processes,  such  as  '^  invagination  "  and 
"  delamination." 

Mr.  T.  J.  FoABD  read  a  Paper  on  the  "  Development  of 
Personal  Liberty  in  England  from  the  Petition  of  Right  to 
the  Present  Time." 


FIFTH  ORDINARY  MEETING. 

RoTAL  Institution,  December  14th,  1886. 

Db.  carter,  Pbbsidbnt,  in  the  Chair. 

Mr.  Waltbb  Lewin  read  a  Paper  on  "  John  Brown  of 
Harper's  Ferry."  t 

*  Bee  page  186.       t  See  pege  168. 
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SIXTH  ORDINARY  MEETING. 
RoTAL  Institution,  January  11th,  1886. 
Db.  carter,  Pbebident,  in  the  Chair. 

Mr.  R.  J.  Habyby  Gibbon,  M.A.,  read  a  Paper  on  **  The 
Forms  of  Flowers." 

The  Rev.  H.  H.  Higoins  exhibited  six  cases  of  Insects 
injurious  to  Agriculture,  with  their  life  history  illustrated 
and  described.  They  form  part  of  a  series  lately  purchased 
for  the  Free  Public  Museum  from  Mr.  8.  L.  Moseley,  of 
Huddersfield,  by  whom  they  were  mounted  and  prepared. 

The  specimens  exhibited  consisted  of  the  following : — 

Turnip  Fly,  or  Flea  Beetle,  PhyUotreta  nemorum. 

Yine  Beetle,  OtiorhynchtLS  stdcatus. 

Turnip  and  Cabbage  Gall  Weevil,  Centorhynchm  sulci- 
coUis,  Stephens. 

Goat  Moth,  Co8$ti8  ligniperda,  Fab. 

American  Blight,  Schizoneura  lanigera,  Hausm. 

Cabbage  Aphis,  Aphis  Brassica,  Linn. 


seyenth  ordinary  meeting. 

Royal  Institution,  January  25th,  1886. 
Db.  carter,  Pbesident,  in  the  Chair. 

Messrs.  W.  J.  Harries  and  G.  Beckett  were  elected 
ordinary  members. 

Professor  Hebdman  explained,  with  illustrafcions,  the 
process  known  in  Biology  as  '*  Phylogenetic  shifting." 

Rev.  H.  H.  HiGOiNS  read  a  letter  from  Mr.  E.  Blackford, 

d 
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New  York  (Jan.  18th),  annonncing  the  saccesBfal  importa- 
tion of  a  second  lot  of  Living  Soles. 

Rev.  S.  Fletcher  Williams  read  a  Paper  on  "  Socrates, 
his  Method  and  his  Teaching  in  relation  to  Modem 
Thought."* 


EIGHTH   ORDINARY  MEETING. 
Royal  Institution,  Febmary  8th,  1886. 
Dr.  GARTER,  President,  in  the  Chair. 

Mr.  W.  R.  Melly  was  elected  an  ordinary  member. 

Mr.  B.  L.  Benas  read  a  short  Paper  on  ''  Two  Cnrions 
Papyri  in  the  Khedivial  Museum  at  Boulak.''  t 

Rev.  H.  H.  HiGGiNS  read  a  Paper  on  "  Local  Pioneers 
in  Marine  Biology."! 


NINTH   ORDINARY   MEETING. 
Royal  Institution,  February  22nd,  1886. 
Dr.  carter,  President,  in  the  Chair. 

Mr.  Luke  Currie  was  elected  an  ordinary  member. 

Rev.  H.  H.  HiaaiNS  exhibited  a  beautiful  Model,  in  glass, 
of  Yenus's  Flower  Basket. 

Mr.  R.  F.  Green  read  a  Paper  on  "  Herbert  Spencer's 
Ecclesiastical  Institutions.*'^ 

*  See  page  65.    f  See  page  89.    X  See  Appendix^  page  16. 

§  See  page  197. 
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TENTH  ORDINARY  MEETING. 

RoTAL  Institution,  March  8th,  1886. 

Db.  carter,  Pbbsident,  in  the  Chair. 

Mr.  R.  D.  Darbishire  was  elected  an  ordinary  member. 

Mr.  F.  W.  Edwabds  exhibited  specimens  of  the  principal 
foreign  merchantable  woods  imported  into  Liverpool.  The 
specimens  were  collected  for  the  purpose  of  being  exhibited 
in  the  approaching  International  Exhibition,  and  were  to  be 
arranged  so  as  to  show  their  natural  condition,  and  their  use 
for  veneering  and  figured  ornamentation.  Among  the  most 
notable  examples  were  Californian  Redwood  or  Sequoia, 
Jamaica  Quassia  wood,  South  American  Partridge  wood, 
Granadian  and  African  Mahogany,  Para  Cardinal  wood, 
Honduras  Ziricote  wood,  Siam  Sapan  wood,  South  American 
Purple-heart  and  Tulip  wood,  and  African  Cam  wood  and 
Bur  wood. 

Rev.  H.  H.  HiGGiNS  exhibited  a  collection  of  twenty-four 
species  of  Hydroid  Zoophytes,  presented  to  the  Museum  by 
Miss  Gatty,  Corresponding  Member  of  the  Society. 

The  species  are  chiefly  from  the  Southern  Hemisphere, 
and  are  mostly  new,  having  been  described  by  Dr.  AUman. 

Mr.  McLiNTooK  read  a  Paper  on  **  Hans  Sachs.''"' 

ELEVENTH  ORDINARY  MEETING. 

Royal  Institution,  March  22nd,  1886. 

Db.    carter,    President,    in    the    Chair. 

Rev.  J.  S.  Jones  read  a  Paper  on  '*  Poetry  as  an  Educa- 
tion, with  special  reference  to  Browning." 

*  See  page  97. 
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TWELFTH  ORDINARY  MEETING. 

RoTAL  Institution,  April  5th,  1886. 

Db.   garter,    Pbbsident,  in  the  Chair. 

Mr.  R.  G.  Johnson  read  a  '*  Note  on  the  Gomets  of 
Fabry  and  Barnard  now  visible." 

Dr.  Sheabeb  exhibited  the  Clivea  nobUis  in  flower ;  the 
Frait-capsules  and  Seeds  of  the  Theobroma  Cacao  and  the 
Ascidia;  and  Inflorescence  and  Capsules  of  the  Nepenthet 
Rafflesiana — the  pitcher-plant  of  the  East  Indies. 

The  latter  were  grown  in  the  hot-honses  of  the  Liverpool 
Botanic  Gardens,  and  kindly  supplied  by  Mr.  Richardson, 
the  Curator.  They  do  him  credit,  for  this  plant  rarely 
thrives  well  in  conservatories. 

The  pitchers  are  now  recognised,  and  were  shewn  to  be  a 
development  of  a  special  gland  which  in  its  early  stage  is 
of  a  triangular  form,  indented  above,  and  forming  the  apex 
or  extreme  tip  of  the  prolonged  midrib  of  the  leaf.  In 
course  of  time  the  indentation  deepens,  and  the  walls  bulge 
out,  until  a  secretory  vessel  or  amphora  is  formed,  with  a 
regular  operculum  or  lid.  This  is  said  to  open  and  shut 
hinge- wise,  and  nothing  can  be  more  beautiful  than  the 
general  outline,  or  the  braided  margin,  of  the  flask,  which 
seems  dose-stitched  like  a  button-hole  with  silk  thread. 
The  pitchers  of  the  upper  leaves  are  long,  narrow,  and  horn- 
like, while  those  of  the  lower  leaves  are  of  a  wide  pattern, 
and  much  more  elegant,  of  a  greenish  ground-tint,  spotted 
with  crimson  and  purple,  like  a  lapwing's  eggs.  Since  the 
fluid  contains  binoxalate  of  potash,  it  is  evidently  a  secretion, 
and  no  mere  "  rain -catch/'  and  it  serves  to  facilitate  the 
solution  of  the  bodies  of  the  unfortunate  insects  which  drop 
into  the  pitchers,  and  thus  form  a  source  of  nourishment  to 
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the  plant.  The  Malay  Archipelago  is  still  the  wonder-land 
ot  the  naturalist.  It  is  the  bonntry  of  the  Mangosteen  and 
the  Dnrian,  the  Battan,  the  GalamnSi  and  the  Nepenthes ; 
it  is  the  native  seat  of  the  Lemur,  the  Bird  of  Paradise,  and 
the  Orang-utan.  The  pitoher-plant  is  one  of  Darwin's  car- 
nivora.  Wallace  says  that,  in  his  travels  over  the  arid  hills 
of  Java  and  Borneo,  he  has  frequently  slaked  his  thirst  with 
the  somewhat  tepid  and  slightly  acidulous  fluid  secreted  by 
the  pitcher-plant.  Every  mountain-top  abounds  with  these 
wonderful  pitcher-plants,  running  along  the  ground  or  climb- 
ing over  shrubs  and  stunted  trees,  their  elegant  pitchers 
hanging  in  every  direction.  There  was  nothing  repulsive  or 
uninviting  to  the  thirsty  traveller  in  the  presence  in  the 
liquor  of  the  bodies  of  innumerable  insects  in  all  stages  of 
dissolution,  and  they  were  easily  strained  off.  The  finest 
plants  were  obtained  from  the  summit  of  Kini-balon,  the 
highest  mountain  in  Borneo,  the  Nepenthes  Bajah,  one  of 
the  broad  sort,  bearing  pitchers  which  will  hold  a  couple  of 
quarts  of  liquor. 

Mr.  B.  L.  Benas  exhibited  a  large  Photographic  Pano- 
rama of  Constantinople. 

Dr.  Nbvinb  read  a  Paper  on  "  Recent  Locust  Plagues  in 
Cyprus  and  North  America."  * 

Mr.  Unwin  called  attention  to  some  experiments  which 
had  been  made  at  Oporto,  by  Mr.  Albert  C.  F.  Morgan,  on 
the  breeding  and  development  of  winged  Phylloxeras,  which 
are  said  to  be  very  rare  in  Portugal.  The  experiments 
pointed  to  the  conclusion  that  the  winged  form  of  these 
destructive  insects  is  due  to  insufiScient  nourishment,  since 
he  found  that  the  Phylloxeras,  provided  with  abundance  of 
vine  roots,,  prematurely  reached  puberty,  and  gave  life  to 
other  beings  before  reaching  the  winged  state,  while  those 

*  See  page  128. 
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whieh  were  scantily  supplied  with  food  attained  this  higher 
form  at  an  earlier  stage,  and  were  thus  enabled  to  emigrate 
to  a  distance  in  search  of  nonrishment.  The  experiments 
are  reported  in  the  Jomal  de  Horticultura  Prctetica^ 
vol.  xvii,  Oporto,  Janeiro,  1886. 


THIRTEENTH  ORDINARY  MEETING. 

Royal  Institution,  April  19th,  1886. 

Db.  carter,  Prksidbnt,  in  the  Chair. 

Rev.  H.  H.  HiGGiNs  read  the  following  Note  on 

FOSSIL  INSECTS  FROM  THE  COAL   MEASURES, 
RAVENHEAD,  ST.  HELENS,  1870. 

The  larger  and  finer  example  of  the  two  insects  now 
exhibited,  was  collected  at  the  same  time  and  place  with  the 
other  fossils  in  the  Ravenhead  Collection,  but  has  only 
within  the  last  few  months  come  into  my  possession. 

Early  in  May,  1870,  my  attention  was  called  to  some 
interesting  geological  features  exhibited  by  the  banks  of  a 
railway  cutting,  then  being  commenced  in  the  immediate 
neighbourhood  of  Ravenhead,  St.  Helens,  about  one  and  a 
half  miles  from  the  house  in  which  I  reside.  Two  almost 
contiguous  beds  of  coal,  known  as  the  higher  and  lower 
Ravenhead  coals,  had  been  exposed,  and  colliers  were  obtain- 
ing in  the  open  daylight  a  limited  supply  of  serviceable  fuel. 
Armed  with  suitable  instruments  for  detaching  fragments  of 
the  grey  shales  forming  the  roof  and  the  floor  of  the  coal 
seams,  some  of  the  younger  members  of  my  family  with 
myself,  paid  frequent  visits  to  the  spot,  at  first  with  very 
moderate  success ;  but  weekly,  and  almost  daily,  the  speci- 
mens collected  became  more  abundant  and  of  greater  interest. 
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till,  as  the  railway  operations  proceeded,  it  became  manifest 
that  by  diligence  and  perseverance  the  cutting  might  be  made 
to  yield  a  valuable  contribution  to  the  vegetable  PalaBontology 
of  our  district. 

The  geological  position  of  the  plant  remains  is  very 
definitely  ascertained.  It  is  the  upper  part  of  the  middle 
coal  measures,  overlapping  at  each  end  the  interval  between 
the  coal  seams,  known  as  the  Bavenhead  and  Pigeon-house 
coals  of  the  St.  Helens  coal  field.  In  the  Geological  Memoirs 
this  interval  is  estimated  at  271  feet  perpendicular  thickness, 
consisting  of  grey,  white,  and  ferruginous  sandstones. 
Bluish  shales  occur  at  each  end  in  the  vicinity  of  the  coal- 
beds.  The  line  of  rails  crosses  the  general  dip  of  the  strata 
obliquely,  and  thus  gives  a  section  of  the  interval  between 
the  two  coal-beds,  on  a  magnified  scale  of  about  4^  diameters. 

My  explorations  at  the  cutting  were  continued  for  about 
ten  months  at  the  rate  of  three  visits  per  week.  The  results 
may  be  seen  in  the  Liverpool  Museum.  In  addition  to  the 
assistance  afforded  by  a  considerable  number  of  the  excava- 
tors, three  or  four  boys  from  the  Bavenhead  National  Schools 
were  induced  by  me  to  spend  their  leisure  time  in  the 
cutting,  and  soon  became  zealous  collectors,  especially  of 
ironstone  nodules,  which  they  learned  to  split  very  cleverly. 

From  one  of  these  boys,  two  young  geologists  from 
Bugby,  on  a  visit  to  the  cutting,  obtained  tiie  larger  of  the 
two  specimens  now  exhibited.  It  was  a  singular  coincidence 
which  thus  separated  from  the  collection  the  finest  and  most 
valuable  fossil  obtained  during  the  whole  exploration.  For 
some  years  my  overtures  towards  its  acquisition  by  a  liberal 
exchange  or  purchase  were  declined,  and  it  was  my  only 
consolation  to  feel  that  its  possessors  must  highly  appreciate 
its  interest  and  value. 

In  Jujie  (1886)  last,  Mr.  T.  P.  G.  Smith,  formerly  of 
Smith  k  Bawdon,  of  Liverpool,  the  father  of  one  of  the 
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yoimg  geologists,  who  had  previously  forwarded  a  beantiftil 
woodeat  of  the  fossil,  kindly  made  me  a  present  of  the 
specimen  which  is  now  with  the  Bayenhead  Collection  in  the 
Mnseam. 

GEOLOGICAL  COLLECTION  OF  THE  LATE 
MAJOR  TH08.  AUSTIN,  P.G.S. 

Bey.  H.  H.  Hiogins  reported  that  the  above  collection 
had  been  recently  purchased  for  the  Liverpool  Museum, 
and  had  been  carefully  packed  at  Bristol,  and  removed  to 
the  Museum  by  Mr.  Moore,  the  curator.  Its  principal 
features  consisted  of  the  well-known  collection  of  Carbon- 
iferous Crinoids,  to  the  collection  and  study  of  which  Major 
Austin  devoted  so  many  years  of  his  life  ;  and  of  his  collec- 
tion of  Fossils  from  the  Millstone  Grit  discovered  by  him  in 
Britain.  Major  Austin  commenced,  but,  from  insufficient 
encouragement,  did  not  complete  his  work,  entitled,  A 
^Monograph  on  Recent  and  Fossil  Crinoidea,  with  figures  and 
descriptions.  Of  this  work,  in  quarto,  only  128  pages, 
16  plates,  and  frontispiece  were  published.  The  unpublished 
drawings  and  text  remain  the  property  of  his  family;  but 
the  specimens  figured  and  described  therein  are  now  per- 
manently placed  in  the  Liverpool  Museum. 

Selections  from  the  collection  were  exhibited  to  the 
Meeting  by  Mr.  Higoins,  and  explained  by  Mr.  F.  P. 
M^BRAT,  who  is  busily  engaged  in  carefully  working  out  the 
specimens,  especially  those  referred  to  in  the  MS.  Catalogue 
by  Major  Austin. 

Rev.  H.  H.  Higoins  also  exhibited  a  series  of  coloured 
glass  models,  illustrating  the  development  of  Aurelia  aureta, 
and  models  of  Tvhyiaria  indivisa,  part  of  a  series  of  forty 
models  by  Blaschka,  of  Dresden,  recently  purchased  for  the 
Museum,  per  Mr.  R.  Damon,  of  Weymouth. 
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Dr.  J.  Sibley  Hiok8  described,  at  eonsiderable  length, 
the  life  history  of  the  forms  exhibited. 

Mr.  T.  J.  MooBB  exhibited,  from  the  Liverpool  Masenm, 
several  pictbrial  groups  of  Birds,  recently  prepared  from  the 
Derby  Collection,  by  Mr.  Henry  Beynolds,  Museum  Taxi- 
dermist, including  several  groups  of  the  Pettida,  or  Ant 
Thrushes,  and  two  groups  of  the  genus  StumeUa,  or  Meadow 
Starlings,  from  North  and  South  America. 

OSTEOCELLA   SEPTENTRI0NALI8. 

Mr.  T.  J.  MooBB  exhibited  four  specimens  of  this  rare 
genus  of  Sea  Pens,  measuring  respectively  seven  feet,  four 
feet  (two  specimens),  and  three  feet  six  inches  in  length, 
lately  received,  with  notes  and  other  specimens,  from  Gapt. 
Griffith  S.  Jones,  barque  Hermine,  Associate  Member  of  the 
Society.  Mr.  Moore  read  Capt.  Jones's  observations  thereon 
as  follows : — 

*'  Victoria,  British  Columbia,  Sept.  10, 1885. 
**  Otteoeella  septentrionalis. 
"  These  were  obtained  in  Burrard  Inlet,  B.C.,  in  a  depth  of  from 
ten  to  twenty  fathoms.  The  mode  of  obtainins^  them  was  thus :  Some 
one  hundred  and  fifty  fish-hooks  were  made  fast  to  a  long  line,  one  end 
of  which  was  anchored  in  about  ten  fathoms ;  then  a  boat  with  five 
hands  took  a  circular  sweep,  leaving  sufficient  line  to  reach  the  bottom. 
Returning  to  the  place  they  started  from,  the  line  was  hauled  in,  when 
the  OtteoeeUa  were  found  attached  to  the  hooks.  GeneraUy  a  number 
of  Dog-fish  are  caught  at  the  same  time.  The  fishermen,  mostly 
Indians,  do  not  know  if  they  swim  or  are  fast  to  the  ground.  How- 
ever, it  is  quite  evident  that  they  are  fast  to  the  bottom.  These  in  the 
tube  had  from  two  to  four  inches  of  dark  mud  and  small  stones 
still  attached  to  them.  The  bend  at  the  lower  part  serves  as  an 
anchor  to  keep  them  in  their  places. 

'*  I  spoke  to  an  Italian  fisherman — an  expert  diver — who  had  seen 
them  at  the  bottom,  undisturbed  and  '  in  bloom,'  as  he  called  it.  He 
believed  that  they  were  seaweed,  and  he  had  for  a  proof  that  he  saw 
pretty  little  flowers  on  them.  No  wonder  that  the  little  polypes 
deceived  him. 

e 
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*'  I  had  no  time  to  go  and  attend  to  this  fishing,  or  else  I  would 
have  endeavonied  to  preserve  one  with  its  polypes  protruding.  When 
first  caught,  they  are  much  softer  than  after  they  have  hcen  some  time 
in  alcohol.  Some  of  the  people  make  walking-sticks  out  of  the  stem. 
They  also  make  very  pretty  ladies*  riding-whips.  From  hearsay,  I 
may  add  that  they  grow  in  some  places  to  the  length  of  ten  or  twelve 
feet  They  are  found  in  several  of  the  Inlets.  In  Howe  Sound,  they 
have  heen  fished  from  a  depth  of  one  hundred  fftthoms." 

Mr.  MooBB  also  read  the  following  extract  from  the  Note 
Book  of  Gapt,  GrifiSth  Jones : — 

'*  Abundanok  and  Yabiktt  of  Marine  Lifb  at  St.  Juak  ds  JPuca. 

*'  Mouth  of  the  Strait  of  St.  Juan  de  Fuca,  British  Columbia, 

August,  1886. 
''DredgingB  in  twenty  fsithoms.  The  mouth  of  this  Strait  is 
teeming  with  life  of  eveiy  kind  that  is  to  be  found  in  the  sea :  Whales, 
various  species  of  Dolphins,  Seals,  Porpoises,  Medus»,  Salpae,  Cran- 
gonoids.  Albatrosses,  Divers,  Gulls;  numerous  kinds  of  Seaweed; 
Salmon,  and  other  fish.  Having  approached  the  Strait  in  a  fog,  these 
lines  gave  us  the  first  warning  that  land  was  near.  The  notse  from 
the  incessant  clatter  of  the  birds,  and  blowing  of  the  whales,  inspired 
a  new  life  into  us  after  being  so  long  at  sea.'* 
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MODERN  SCIENTIFIC  THEORIES  OF  MAN: 
FACTS  IN  INDIVIDUAL  AND  SOCIAL 
HUMAN  LIFE— A  CONTRAST. 

Bt  WILLUM   CARTER,  LL.B.,  M.D., 

BWSO.  UIIIT.  XiOHO.,  F.K.O.P.  LOHB.,  FBBU9SVT. 

''What  am  I,  and  what  is  my  relation  to  other  beings 
aroand  me?"  are  questions  which  every  man  given  to 
reflection  will  probably  often  ask  himself. 

To  the  question,  "What  am  I? ''  there  are  two  distinct,  if 
not  opposite  replies.  Mnch  of  what  is  recognised  as  modem 
science  has  given  one ;  the  general  voice  of  humanity,  past 
and  present,  another.  The  answer  given  by  science  is  not 
always  final,  for  some  of  her  disciples,  rendered  modest  by 
the  consciousness  that  she  can  necessarily  have  only  to  do 
with  the  phenomenal,  confess  that  there  is  room  outside  of 
her  methods  for  a  revelation  of  realities  upon  which  she  can 
throw  no  light.  Others,  however,  and  those  probably  the 
more  immediately,  if  not  the  more  permanently,  influential, 
lay  down  principles  which  exclude  the  possibility  of  any 
higher  revelation  than  that  which  she  can  unfold. 

It  is  my  object  in  this  paper  to  state  these  principles, 
and  certain  conclusions  of  the  highest  interest  to  humanity, 
which  are  claimed  as  resulting  from  them  ;  to  contrast  them 
with  facts  of  consciousness  of  which  every  man,  learned  or 
unlearned,  is  cognisant ;  and  then  to  leave  it  to  the  judg- 
ment of  each  to  determine  on  which  side  the  greater  claim 
to  authority  lies. 

The  general  verdict  of  mankind  concerning  themselves  is 
that  they  consist  of  self-conscious  reasoning  beings,  placed  in 
the  midst  of  external    things  which,  though   different  in 
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nature  from  themsehes,  are  nevertheleBs  real  things  of 
which  they  are  able  to  take  a  real  cognisance;  that  they 
are  conscioas  of  being  able  to  choose  between  alternatives  of 
condact,  of  which  one  may  be  right  and  another  wrong,  and 
that  ify  yielding  to  their  inclination,  they  should  do  that 
which  is  wrong,  it  is  not  because  they  haye  not  the  power 
effectually  to  resist  the  inclination  and  act  differently  from 
what  they  do — or,  in  other  words,  that  they  are  free  agents, 
and  hence  morally  responsible  for  their  deeds ;  and,  lastly, 
that  they  are  not  only  moral,  but  religious  beings,  impelled 
by  a  primary  sentiment  of  veneration  to  go  out  beyond  them- 
selves in  reverent  worship  of  some  transcendently  greater 
personality  whose  commands  are  regarded  by  them  as 
authoritative. 

Yet  we  are  plainly  told  that  all  this  is  a  delusion.  Man 
has  not  the  power  of  choice.  Neither  individually  nor 
socially  has  he  any  freedom  of  will ;  he  may  think  that  he 
has,  but  that  is  only  because  he  is  not  a  philosopher.  If  he 
were  one,  he  would  convince  himself  by  many  methods  of  his 
error.  If  a  statist  he  would  see  the  necessity  of  diminishing 
the  errors  arising  out  of  too  contracted  a  view,  and,  no  longer 
looking  within  for  fancied  springs  of  action,  he  would 
collect  as  large  a  body  of  statistics  relating  to  as  large  a 
number  of  people  as  possible — i.e.,  in  this  country  the 
Registrar  General's  returns  since  the  establishment  of  civil 
registration ;  the  reports  of  hospitals,  prisons,  and  work- 
houses ;  and  in  other  countries  statistics  of  a  corresponding 
character— and  carefully  studying  these,  he  would  find  that 
the  same  proportion  of  births,  marriages,  and  deaths;  of 
suicides  and  murders ;  of  lesser  crimes  and  poverty,  recurred 
with  such  dreary  uniformity,  year  after  year,  as  at  length  to 
force  the  conviction  upon  him  that  that  which,  from  a  mere 
consideration  of  what  was  going  on  in  the  very  limited  spot 
of  earth  on  which  he  happened  to  be  dwelling,  and  from  an 
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interchange  of  ideas  with  ordinary  men  like  himself,  he  had 
imagined  to  be  the  resnlt  of  the  free  play  of  social  forces, 
controllable  by  those  who  manifested  them«  was,  after  all, 
nothing  bnt  the  necessary  outcome  of  the  working  of  a  huge 
machine,  into  the  stracture  of  which  he  entered,  bat  the 
action  of  which  he  was  quite  powerless  to  alter.  So  yery 
constant  did  the  results  of  such  statistical  studies  appear  to 
those  philosophers  who  were  endowed  with  the  necessaiy 
ability  and  patience  to  cast  up  the  great  account,  that  it  was 
equally  clear  to  them  that,  if  the  process  could  have  been 
extended,  there  would  be  found  a  similarly  uniform  recur- 
rence of  all  those  other  acts  which  do  not,  and  cannot,  find 
their  expression  in  statistical  tables — that  every  year  would 
witness  the  same  proportion  of  those  little  nameless  deeds 
of  what,  in  our  unphilosophical  language,  we  call  goodness, 
that  serve  to  sweeten  human  life,  and  of  those  other  and 
opposite  deeds  which  embitter  it;  that  once  in  a  certain 
number  of  years  a  man  would  of  necessity  appear  exhibiting 
the  self-denying  heroism  of  a  General  Gordon;  and  that, 
on  the  other  hand,  the  exact  number  of  times  that  the  people 
of  Great  Britain  and  Ireland  would  be  guilty  of  deception  or 
petty  acts  of  meanness,  could  be  so  accurately  forecast  as  to 
make  it  plain  that  the  loftiest  as  well  as  the  lowliest  human 
acts  were  alike  independent  of  will.  Or  such  a  broad  and 
philosophical  view  of  statistics  would,  in  the  words  of  one  of 
the  philosophers  themselves,  ''go  to  show  indeed  that  the 
moral  as  well  as  the  other  actions  of  man  are  the  product, 
not  of  their  volition,  but  of  their  antecedents.*' 

Are  there  any  facts  in  modem  social  life  that  contrast 
with  the  view  of  collective  humanity,  thus  set  forth  by  Mr. 
Buckle  as  the  outcome  of  his  statistical  studies  ?  I  believe 
that  there  are  many,  though  want  of  space  will  only  allow  me 
to  state  one  by  way  of  illustration.  Take  the  rate  of 
mortality  in  England  and  Wales.     Mr.  Buckle's  proposition 
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was  that  the  same  proportion  of  deaths  to  population 
ocoarred  with  snch  nndeviating  regalarity,  year  after  year,  as 
to  prove  the  powerlessness  of  man  by  any  act  of  his  will  to 
alter  the  conditions  causing  it.  Bat  this  conclusion  was 
premature,  for  it  could  not  be  known  whether  he  had  or  had 
not  the  power  effectually  to  interfere  uiitil  the  fact  to  be 
dealt  with  was  established,  and  the  fact  could  not  be  estab- 
lished except  by  a  large  body  of  statistics  extending  over  a 
large  number  of  years;  and  even  when  established  to  the 
satisfaction  of  the  philosopher,  could  not  be  known  by  those 
with  whom  lay  the  power  of  action  until  it  had  been  iterated 
and  re-iterated  many  times  and  in  many  ways.  So  soon 
however  as  this  had  been  done,  and  as  it  appeared  to  be 
clearly  proved  that  spite  of  improvements  here  and  improve- 
ments there,  which  men  who  did  not  extend  their  view 
beyond  their  own  neighbourhood  thought  were  fair  indica- 
tions of  improvement  everywhere,  the  rate  of  national  mortal- 
ity was  maintained  at  a  singularly  uniform  level,  the  national 
will,  expressing  itself  by  means  of  a  general  Act  of  Parlia- 
ment, proved  at  once  that  the  presumed  powerlessness  did 
not  exist.  The  death  rate  had  continued  for  many  decades 
at  22*6  per  1000.  But  no  sooner  was  the  Public  Health  Act 
of  1872  passed,  than  it  began  to  diminish,  and  it  has  been 
steadily  and  progressively  diminishing  ever  since,  falling  in 
1881  to  18*9 ;  so  that  by  this  single  free  intervention  of  the 
national  will,  which  by  Mr  Buckle's  hypothesis  has  no 
existence,  very  many  thousands  of  lives  have  been  saved. 
And  the  question  comes  with  startling  force  "  Can  the  beings 
who  are  thus  capable  of  intelligently  surveying  the  order  of 
events,  of  recognising  the  forces  which  influence  it,  and  of 
consciously  interfering  to  direct  and  alter  these  forces,  be 
the  mere  blind  outcome  of  what  they  thus  control  ? '' 

But  from  the  analysis  of  the  social  and  individual  man's 
doings  and  sufferings,  science  has  proceeded  to  the  analysis 
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of  man  himself,  with  resnlts  that  are  by  no  means  flattering 
to  his  pride.  This  analysis  has  been  of  varioas  kinds, 
Chemical,  Biological,  Physiological,  and  Physical. 

Chemistry  has  long  ago  determined  to  a  nicety  the  exact 
qnantity  of  the  seyeral  elementary  substances  that  enter  into 
the  composition  of  an  average  human  adult,  and  any  one  who 
is  curious  to  know  what  he  himself  is,  from  a  merely  chemical 
point  of  view,  can  have  his  curiosity  gratified  by  a  visit  to 
the  South  Kensington  Museum.  In  one  compartment  of 
that  building  the  result  of  the  analysis  is,  or  used  to  be, 
placed  before  him  with  great  plainness.  A  few  grains  of  iron 
and  magnesium,  a  rather  larger  quantity  of  potassium, 
sodium,  calcium,  and  a  few  other  metals,  a  little  sulphur  and 
phosphorus,  a  large  lump  of  carbon,  enough  of  silica  and  of 
a  fluoride  to  give  an  idea  of  the  small  amounts  of  silicon  and 
fluorine  present,  and  statements  of  the  cubic  space  which 
the  oxygen,  hydrogen,  and  nitrogen  in  the  human  body 
would  occupy  if  they  could  be  set  free,  and  the  whole  story 
of  man's  composition,  so  far  as  modern  chemistry  can  tell  it 
after  she  has  carried  her  analysis  back  to  its  farthest 
possible  limit,  is  told.  The  specimen  analysed  may  have 
been  a  very  great  saint  or  a  very  great  sinner,  a  genius  or  a 
blockhead,  but  these  are  facts  of  which  chemistry,  as  such, 
takes  no  account.  .  She  cannot  discover  any  elements 
representing  virtue  or  vice,  or  any  other  moral  or  intellectual 
quality,  so  she  discreetly  says  nothing  about  them,  but 
confines  herself  to  telling  us  what  she  can  discover. 

The  same  judicious  reserve  has  not  been  exercised  by 
those  who  have  employed  other  than  chemical  methods  of 
analysis.  If  we  turn  to  the  biologist,  the  physiological 
microscopist,  and  the  physicist,  much  that  chemistry  has  left 
obscure  is  said  to  be  by  them  cleared  up. 

Before  presenting  the  presumed  results  of  their  investi- 
gations, it  is  well  to  recall  for  a  moment  some  of  those 
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principles — only  established  within  the  last  few  yearp,  though, 
doubtless,  the  human  mind  had  been  long  silently  preparing 
for  their  reception — which  have  revolutionised  man's  con- 
ceptions of  nature.  Evolution,  the  correlation  of  the  physical 
forces,  the  conservation  of  energy,  and  heredity,  have  but  to 
be  mentioned  to  call  up  before  the  mind  the  vastness  of  the 
change  which  those  conceptions  have  undergone.  No  sooner 
had  those  principles  been  established  than  it  was  felt  that 
any  merely  narrow  application  of  them  was  impossible,  and 
with  the  exception  of  the  last  they  were  applied  to  the  whole 
field  of  nature,  inorganic  and  organic,  non-sentient  and 
sentient,  non-human  and  human  alike.  Of  the  truth  of 
all  of  them  no  one  probably  seriously  doubts.  The  only 
question  is  concerning  the  extent  of  their  applicability  and 
their  possible  harmony  with  some  higher  and  more  all-em- 
bracing principle  than  themselves. 

Turning  to  biology  we  find  that  one  of  the  greatest 
of  its  recent  generalisations  consists  in  the  presumed  estab- 
lishment of  a  universally  diffused  physical  basis,  which 
is  supposed  to  underlie  the  manifestation  of  all  vital 
phenomena.  We  are  told  by  Professor  Allman,  in  his 
Sheffield  address,  that  *'  all  recent  research  has  been  bring- 
ing out,  in  a  more  and  more  decisive  manner,  the  fact  that 
there  is  no  dnalism  in  life,  that  the  life  of  the  plant  and  the 
life  of  the  animal  are,  like  their  protoplasm^  in  aU  essential 
respects  identical,**  and  he  then  gives  us  the  most  generalised 
statement  of  what  living  matter  is,  or  in  other  words  an 
account  of  the  most  recent  researches  into  the  nature  and 
phenomena  of  that  which  Von  Mohl,  in  1846,  was,  I  believe, 
the  first  to  term  protoplasm,  a  word  that  has  beeh  and  is  in 
almost  eveybody's  mouth  ever  since.  But  do  we  sufficiently 
understand  what  the  substance  is,  for  which  this  word  stands, 
to  warrant  us  in  saying,  not  in  a  conjectural  way,  as  of 
something  possible  or  even  probable,  but  with  dogmatism. 
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as  of  something  scientifically  proyed  beyond  the  reach  of 
legitimate  doabt^  that  that  which  is  foand  in  plants  is  in  all 
essential  respects  identical  with  that  which  is  found  in 
animals ;  or  that  that  which  is  found  in  one  animal,  or  one 
part  of  an  animal,  is  in  all  respects  identical  with  that  which 
is  found  in  another  animal  or  part  ?  However  presumptuous 
it  may  appear,  I  cannot  help  saying  that  the  eyidence  for  the 
nniversal  diffusion  through  the  animal  and  vegetable  king- 
doms of  any  such  practically  identical  substance  seems  to  me 
singularly  weak  and  unsatisfactory.  To  read  the  address  of 
the  distinguished  man  to  whom  I  have  referred,  one  would  be 
tempted  at  first  to  think  that  the  great  problem  of  life  was  at 
length  well  nigh  solved.  For  we  are  told  that  **  it '*-- proto- 
plasm— ^'  is  a  tangible,  visible  reality  which  the  chemist  may 
analyse  in  his  laboratory."  And  again,  ''that  wherever 
there  is  life,  from  its  lowest  to  its  highest  manifestations, 
there  is  protoplasm ;  wherever  there  is  protoplasm,  there  too 
is  life."  But  just  when  we  are  fairly  expecting  to  be  told 
that  this  substance  so  universally  diffused,  so  easily  obtain- 
able, which  the  chemist  may  analyse,  has  been  analysed,  and 
its  exact  composition  determined,  and  then  that  it  has  been 
synthesised  and,  as  a  consequence,  life  produced,  we  read 
that  ''  the  chemical  composition  is  very  complex  and  has  not 
been  exactly  determined."  Exactly  determined!  Has  it 
been  anything  like  determined?  Is  there  the  slightest 
approach  to  agreement  concerning  its  precise  composition 
among  those  who  have  most  closely  investigated  it?  If, 
anxious  for  something  really  definite  as. to  its  nature,  some- 
thing on  which  the  mind  can  rest,  we  turn  to  another 
authority,  this  is  what  we  are  told,  '*  Protoplasm  consists  of 
a  combination  of  apparently  different  albuminous  substances, 
with  water  and  small  quantities  of  incombustible  materials 
(ashes).  In  most  cases  it  also  contains  .  •  .  considerable 
quantities  of  other  organic  compounds,  belonging  probably  to 
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the  series  of  carbo-hydrates  and  fats.     These  admixtures  are 

distribated  through  its  mass  in  an  invisible  form,  bat  it  not 

unfrequently  includes  visible  granular  formations  of  starch 

and  fats,  which,  at  a  subsequent  period,  may  either  entirely 

disappear,  or  may  increase  in  bulk.     Very  commonly  the 

rapidly    increasing    protoplasm,    in    itself    colourless    and 

hyaline,  is  rendered   turbid  by  numerous   small   granules, 

consisting,  probably,  of  small  di-ops  of  oil.     The  protoplasm 

as  it  is  generally  met  with  ought,  therefore,  to  be  considered 

as   true  protoplasm  with  varying  admixtures  of   different 

formative  materials.'**      Was  ever   such  a  definition  of  a 

substance,  which  the  chemist  may  analyse  in  his  laboratory, 

given  before?    Has  this  got  the  precision,   the  satisfying 

exactness  of  science?     We  want,  and  are  led  to  expect, 

something  definite,  precise,  certain,  yet  we  find  so  many 

qualifications  in  the  shape  of  "  apparently,"  ''  probably,"  **  in 

most  cases,"  "  not  unfrequently,"  "  very  commonly,"  "  as  it 

is  generally  met  with  "  and  so  on,  that  instead  of  certainty 

we  have  uncertainty,  and  instead  of  clearness,   confusion; 

and  there  appears  to  be  no  gaarantee  that  what  we  may  be 

examining  and  calling  by  the  name  of  protoplasm  in   this 

place  is,  in  chemical  composition,  anything  like  something 

which  others  may  be  examining  and  also  calling  by  the  same 

name  somewhere  else. 

And  if,  despairing  of  any  exact  knowledge  from  the 
answer  thus  given,  we  inquire  concerning  its  other  properties, 
we  are  not  much  more  satisfied ;  for  we  are  informed  by  the 
same  high  authority  that  ''the  consistence  of"  this  colourless 
and  hyaline  "  protoplasm  varies  greatly  at  different  times  and 
under  different  circumstances.  It  commonly  appears  as  a 
soft,  plastic,  tough,  inelastic,  very  extensible  mass ;  in  other 
oases  it  is  more  gelatinous,  sometimes  stiff,  brittle  (in  the 
embryos  of  seeds  before  germination) :  but  very  commonly  it 

*  Saoh*s  "Botany/*  p.  87. 
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gives  oatwardly  the  impression  of  being  a  flaid  .  .  .  bnt 
the  protoplasm  is  noTertbeless  never  a  fluid ;  even  the 
ordinary  dough-like  mncilaginons  or  gelatinous  conditions  of 
other  bodies  can  only  be  very  superficially  compared  with  it. 
For  the  living  and  life-giving  protoplasm  is  endowed  with 
internal  forceSi  and,  as  the  result  of  this,  with  an  internal 
and  external  variability  which  is  wanting  in  every  other 
known  structure.  The  capacity  which  protoplasm  has,  in 
consequence  of  the  forces  which  become  manifested  in  it,  of 
assuming  definite  external  forms  and  of  varying  these,  as 
well  as  its  capacity  of  secreting  substances  of  very  different 
chemical  and  physical  properties  according  to  definite  laws 
is  the  immediate  cause  of  cell  formation  and  of  every  process 
of  organic  life."*  The  only  unvarying  qualities  of  protoplasm, 
according  to  these  definitions,  are  its  colourlessness  and  its 
hyalinity.  Its  consistence  and  form  may  vary  greatly,  but  in 
itself  it  is  always  colourless  and  hyaline.  It  is  not  a  little 
disappointing  then,  just  as  this  one  property  of  freedom  from 
colour  seemed  settled,  to  be  informed  in  the  most  positive 
manner  by  Mr.  Horsley  that  '*  protoplasm  is  gray."  t 

A  few  additional  quotations  may  not  be  amiss  in  order 
to  shew  the  uncertainty  that  really  exists  concerning  the 
essential  nature  of  any  given  protoplasm  (so-called),  and  the 
non-identity,  instead  of  (as  Professor  AUman  states)  the 
identity,  that  there  is  between  that  which  is  found  in  one 
organ  or  part,  and  that  which  is  found  in  another  organ  or 
part,  even  of  the  same  organism,  let  alone  different  kinds 
of  organisms.  Thus,  Dr.  Brunton  writes :  **  In  all  living 
bodies  we  find  that  the  protoplasm  is  of  a  more  or  less 
albuminous  nature** I — the  more  and  the  less  here  making  all 
the  difference  between  identity  and  non-identity.     Professor 

•  Saoh*B  *•  Botany,''  pp.  37,  38. 

f  Nature,  Aug.  20,  1885. 

X  Pharmacology  and  Therapeutiet,  p.  43. 
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Hnxley  speaks  of  a  nerve  as  being  '*  in  its  essence  nothing 
but  a  linear  tract  of  specially  modified  protoplasm"* — the 
special  modification  here  signifying  also  a  practical  non. 
identity  (instead  of  the  reyerse)  between  it  and  that  which 
has  not  been  specially  modified.  Dr.  Montgomery,  who  tells 
as  that  he  has  devoted  over  foar  years  of  his  life  to  the 
''exclusive  study"  of  the  ''internal  nature  and  functional 
import  of  the  protoplasmic  movements  "  of  monera,  which  he 
defines  as  "  minute  particles  of  undifierentiated  protoplasm/* 
says  that  the  protrusion  of  portions  of  their  mass  is  due  to  a 
"loosening  of  bonds  of  cohesion  which  liquefies  a  certain 
amount  of  protoplasm,"  t  i.e.,  brings  about  a  condition  which 
Sachs  says  never  under  any  circumstances  exists.  Of  course 
it  is  easy  enough  to  say  that  monera  are  protoplasm,  and 
that  nerves  and  brain  are'  also  protoplasm,  and  no  great 
harm  will  come  of  this  carious  mode  of  employing  language 
if  we  only  bear  in  mind  that,  though  called  by  the  same 
name,  the  things  themselves  may  be,  and  probably  are, 
entirely  different  from  each  other  instead  of  being  practically 
identical. 

What  presumably  is  often  meant,  and  what  if  it  is  meant 
ought  to  be  used,  is  not  the  single  term  protoplasm  as 
though  it  were  a  single  and  practically  identical  substance  of 
almost  uniform  and  undeviating  chemical  composition  which 
lay  at  the  root  of  all  vital  manifestations  however  diverse, 
but  the  plural,  "protoplasms,"  i.e.,  the  substance  (if  such 
there  be)  special  to  each  kind  of  organism,  and  possibly  to 
each  organ  of  each  kind  of  organism,  on  the  presence  of 
which  its  own  vital  manifestations  are  supposed  to  depend, 
and  which  for  anything  that  has  been  shewn  to  the  contrary, 
may  be  fundamentally  different  from  that  which  is  found  in 
any  other  kind  of  organism  or  organ. 

*  Science  and  Culture^  p.  158. 
t  St.  Thomns's  Hospital  lUporti,  1678,  p.  76. 
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If,  for  example,  taking  the  embryos  of  a  highly  organised 
plant  and  animal,  and  submitting  them  to  the  influence  of 
certain  reagents,  snch  as  solutions  of  carmine,  iodine,  or 
other  colouring  principles;  or  nitric,  or  sulphuric  acid;  or 
caustic,  potash,  or  heat;  and  getting  what  appear  to  be 
similar  reactions  from  each,  the  experimenter  says,  "  These 
are  the  reactions  of  protoplasm,  and  as  they  are  similar  in 
the  two  cases  the  substances  giving  them  must  be  practically 
identical,"  surely  an  objector  is  entitled  to  say,  **  But  the 
most  refined  of  your  reactions  are  after  all  yery  coarse,  and 
even  if  it  be  granted  that  no  substance,  the  chemical  compo* 
sition  of  which  has  been  determined,  and  which  is  known  not 
to  be  what  you  call  protoplasm,  gives  precisely  similar  reac- 
tions, there  is  the  possibility,  beneath  the  apparently  super- 
ficial resemblance  indicated  by  the  tests,  of  an  almost  infinite 
diversity  of  composition,  and  what  makes  it  highly  probable 
that  there  must  be  some  profound  underlying  difference 
which  none  of  your  reagents  can  detect  is  the  extremely 
significant  fact  that  the  embryo  or  protoplasmic  mass  in  the 
one  case  developes  into  a  plant  and  in  the  other  into  an 
animal,  and  I  take  such  an  obvious  difference  of  result  to  be  a 
more  powerful  proof  of  dissimilarity  than  the  action  of  your 
reagents  can  be  of  similarity;  while  to  say  that  the  substances 
are  really  practically  identical,  but  that  they  are  endowed 
with  different  internal  forces  which  account  for  their  varia- 
bility, when  such  a  difference  of  endowment  could  never 
have  been  deduced  from  the  structure,  and  would  never  have 
been  even  suspected  if  the  resulting  variability  had  not  been 
seen,  is  merely  to  beg  the  whole  question." 

If,  leaving  the  biologist,  who  thus  throughout  all 
organised  nature  sees  as  the  immediate  determining  cause 
of  every  vital  manifestation  this  practically  identical  sub- 
stance called  protoplasm,  we  come  a  little  nearer  home  and 
consult  the  physiological  microscopists,  and  especially  that 
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division  of  the  class  that  has  investigated  the  nervous 
system,  we  are  presented  with  results  of  a  very  positive 
character.  Protoplasm,  when  critically  scrutinised  under 
their  high-power  objectives,  reveals  many  a  secret  withheld 
from  a  less  observant  gaze.  Two  works  especially  have  been 
introduced  to  the  world  lately  with  claims  of  a  very  exacting 
kind.  They  are  The  Brain  and  iU  Functions,  by  M.  Luys, 
Physician  to  the  Hospiee  de  la  Salpetriere,  and  Body  and 
WiU,  by  Dr.  Maudsley ;  and  to  some  of  the  conclusions 
arrived  at  by  these  gentlemen  I  must  for  a  few  minutes 
direct  your  attention. 

M.  Luys,  while  remarking  that  ''the  controversies  of 
philosophers  and  metaphysicians  which  have  been  taking 
place  from  time  immemorial  have  succeeded  in  arriving  but 
at  one  thing — the  expression  in  sonorous  language  of  their 
ignorance  more  or  less  complete  of  the  fundamental  charac- 
ters of  psychical  life,"  proceeds  to  shew  how  very  simple 
these  characters  are  when  investigated  by  men  like  himself. 
Psychological  processes  are  then  seen  to  be  the  simplest  and 
most  necessary  results  of  anatomical  structure.  Having  first 
described  a  marvellous  appearance,  which  he  alone  seems  to 
have  observed,  in  the  so*called  protoplasm  of  the  cerebral  cell, 
he  informs  us  that  there  are  three  fundamental  properties  of 
nervous  tissue,  viz.,  organic  phosphorescence,  sensibility,  and 
automatism.  Everything  then  becomes  transparently  clear, 
as  will  be  admitted  when  I  quote  his  words.  He  thus 
explains  the  evolution  of  the  phenomena  of  sensibility  as  he 
terms  it : — ''  The  simple  physical  impression  produced  by 
the  external  world  is  transformed  as  it  becomes  incorporated 
with  the  organic  tissues  into  nervous  vibrations,  and  these 
nervous  vibrations  passing  through  successive  agglomera- 
tions of  cells  undergo  the  action  of  the  different  media 
through  which  they  pass,  until  they  arrive,  transformed  and 
purified,  in  the  plexuses  of  the  cortical  substance  which  are 
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set  in  motioQ,  impressed  and  vivified  by  them  alone  ;  '*  and 
again,  ''The  connections  between  the  peripheral  plexuses 
and  those  of  the  sensorinm  are  so  intimate  that,  so  soon 
as  an  impression  has  been  produced  in  the  former,  their 
partner  cerebral  regions  immediately  enter  into  unison 
with  them.  There  is  a  nervous  condition  of  similar  pitch 
which  harmonises  one  part  with  another,  and  whenever  the 
primordial  impression  has  been  sufficiently  intense  and 
sufficiently  prolonged,  whenever  there  has  been  an  effective 
participation  of  the  nervous  plexuses  laid  under  contribution, 
the  partner  plexuses  of  the  sensorium  sympathetically  asso- 
ciate in  their  excitation  and  enter  upon  a  concordant  period 
of  erethism.  The  incident  excitation  arrives  then  in  the 
plexuses  of  the  cortical  substance  purified  and  animalised  by 
the  peculiar  metabolic  action  of  the  nervous  plexuses,  in  the 
womb  of  which  it  is  incarnated,  and  then  transforming 
itself  into  4  psychic  excitation  it  develops  the  latent  energies 
proper  to  the  cerebral  cells,  imprints  itself  upon  them,  and 
perpetuates  itself  in  them  in  the  form  of  persistent  vibrations 
like  a  phosphoric  gleam  of  the  external  world."  These  are 
the  words  you  will  observe  of  one  who  sneers  at  philosophers 
and  metaphysicians  for  displaying  in  sonorous  language 
their  ignorance  more  or  less  complete  of  the  fundamental 
characters  of  psychical  life.  And  this  is  the  kind  of  writing 
that  we  are  asked  to  accept  as  conveying  the  last  verdict  of 
scientific  physiology  concerning  ourselves.  By  the  assump- 
tion of  phosphorescence,  of  specific  vibrations,  and  of 
inherent  sensibility,  none  of  which  functions  or  properties 
have  been  provqd  to  exist,  and  concerning  which  no  shadow 
of  proof  is  attempted;  by  the  further  assumption  that 
these  purely  imaginary  qualities  are  inherent  in  bodies  (the 
cerebral  cells),  of  the  intimate  structure  and  composition 
of  which  he,  like  everybody  else,  is  profoundly  ignorant, 
M.  Luys  pretends  to  be  able  to  explain  the  most  complex 
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problems  of  mind.  One  of  the  mysteries  which  philosophers 
and  metaphysicians  have  hitherto  been  unable  to  elucidate  is 
memory,  and  the  changes  which  it  frequently  undergoes  in 
the  aged.  All  this,  however,  is  abundantly  clear  to  M.  Luys. 
Give  him  the  cerebral  cell  to  start  with — for  I  have  gone 
very  carefully  through  eyery  line  of  the  last  edition  of  his 
book  without  being  able  to  find  any  receipt  as  yet  for  the 
manufacture  of  that  body;  let  it,  however,  he  produced 
somehow — and  memory,  like  every  other  function  of  mind, 
follows  as  a  natural  consequence.  ''  The  nervous  elements," 
he  remarks,  **  like  bodies  which  have  received  the  vibrations 
of  light,  preserve  for  a  long  period  traces  of  the  excitations 
which  have  in  the  first  place  set  them  in  action,  thus 
storing  up  within  themselves  phosphorescent  traces  which 
are  records  of  the  received  impressions ; "  and  again,  '*  I 
have  proposed  to  apply  the  term  phosphorescence  to  that 
curious  property  the  nervous  elements  possess  of  remaining 
for  a  longer  or  shorter  time  in  the  states  of  vibration  into 
which  they  have  been  thrown  by  the  arrival  of  external 
excitation — as  we  see  phosphorescent  substances  illuminated 
by  solar  rays  continue  to  shine  after  the  source  of  light 
which  has  illuminated  them  has  disappeared."  Memory 
then  being  nothing  more  nor  less  than  "  nervous  phosphor* 
escence,"  the  reason  of  the  strange  change  in  that  faculty  in 
the  aged,  whereby  they  can  remember  long  past  but  not 
recent  events,  is  again  perfectly  clear;  for  in  these— the 
aged — ''  the  cells  of  the  sensorium,  altered  in  their  essential 
constituents,  have  become  lazy  and  incapable  of  erecting 
themselves  in  the  presence  of  recent  impressions,  and  thus 
this  state  of  torpidity  of  the  elements  of  the  sensorium  for 
new  excitations  leaves  the  field  free  to  the  older  ones,  which, 
not  being  obscured  by  more  lively  impressions,  continue  to 
vibrate  without  opposition,  and  thus  to  perpetuate  the  last 
phosphorescent  gleams  of  a  far  off  past  which  is  dying."    In 
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a  Bimilarly  clear  manner  the  development  of  our  ideas  of 
good  and  evil,  of  happiness  and  misery,  of  the  will,  of  judg- 
ment, and  of  every  other  mental  faculty  is  set  forth.  I  must 
trouble  you  with  one  more  quotation  of  a  passage  in  which 
the  author  sums  up,  as  it  were,  his  conclusions  on  some  of 
those  difficult  problems  of  life  and  mind  which,  after  many 
ages  of  darkness  and  mystery,  he  considers  it  to  have  been 
his  happy  destiny  to  make  completely  clear,  and  you  will  be 
able  to  see  from  it  how  thoroughly  the  object  set  forth  in  his 
preface,  viz.,  that  of  carrying  **  the  data  of  contemporary 
physiology  into  the  hitherto  uninvaded  domain  of  speculative 
psychology  '*  has  been  attained,  and  how  completely  it  has 
warranted  his  own  modest  statement  in  the  same  preface, 
**  that,  in  a  word,  there  is  from  this  time  forth  a  true  physio- 
logy of  the  brain  as  legitimately  established,  as  legitimately 
constituted  as  that  of  the  heart,  lungs,  or  muscular  tissue.'* 
The  passage  is  as  follows  : — "  We  see,  then,  to  sum  up  what 
precedes,  that  the  pi'ocesses  which  produce  voluntary  motion 
pass  in  their  evolution  through  phases  inverse  to  those  of 
the  processes  of  sensibility.  While  those  latter  as  they 
approach  to  the  central  regions  of  the  sensorium  are  purified 
and  made  perfect,  being  more  and  more  intellectualised  by 
the  metabolic  action  of  the  different  nervous  media  through 
which  they  are  propagated ;  the  former,  on  the  contrary, 
conceived  as  psychical  vibrations  at  the  moment  of  their 
genesis,  amplify,  and  are  materialised  more  and  more  as  they 
descend  from  superior  regions.  They  become  complicated 
by  the  addition  of  adventitious  elements,  which  reinforce 
them  as  they  progress,  •  .  .  and  thus  become  in  the 
last  term  of  their  evolution  a  true  synthesis  of  agglomerated 
dynamic  elements,  which  resume  in  themselves  the  vital 
forces  of  the  system  through  which  they  have  been 
developed."  '*  Conceived  under  this  simple  formula,"  says 
the  author,  "  the  processes  which  produce  voluntary  motion 
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present  the  fascinating  picture  we  constantly  see  presented 
to  as  in  the  working  of  steam  engines." 

I  have  made  these  long  quotations  that  there  might  be 
no  chance  of  misrepresenting  the  author's  meaning.  But 
having  done  this  with  M.  Lujs,  it  will  be  the  less  necessary 
to  do  so  with  others  whose  positions  are  substantially  his. 
Man  with  them  is  an  irregularly  eyolved  machine,  with  the 
working  of  which,  self-consciousness  and  a  delusive  feeling 
of  freedom  and  hence  of  accountability  for  conduct  *"  has,  by 
some  strange  bungle  of  nature,  become  inconveniently  mixed 
up.  Starting  from  the  earliest  animal,  everything  up  to  his 
appearance  on  the  earth  went  smoothly  enough.  No  doubt, 
to  an  intelligent  outsider,  who  could  have  watched  the  whole 
process  of  evolution  up  to  and  throughout  plant  and  animal 
life  short  of  man,  the  manifestation  at  one  of  its  stages 
of  vitality,  and  at  a  later  one  of  pleasure  and  pain,  must 
have  been  very  startling  events ;  but  these  having  been 
once  established,  the  harmonious  relation  between  organism 
and  environment  would  explain  everything  else.  Internal 
impulses,  instincts,  and  appetites,  finding  their  satisfaction 
in  such  an  adapted  environment,  the  instincts  and  appetites 
being  true  instincts  and  appetites  whose  promptings  might 
safely  be  trusted,  and  the  environment  a  true  environment 
fitted  to  yield  them  satisfaction,  would  everywhere  be  ob- 
served throughout  the  ascending  series  of  animal  life.  There 
would  be  no  mistake,  delusion,  or  mistrust  anywhere.  One 
creature  after  another,  finding  itself  the  possessor  of  certain 
faculties,  would  b^  observed  to  exercise  those  faculties  with- 
out the  slightest  misgiving,  and  to  derive  advantage  from 
the  exercise.  But  no  sooner  does  man  appear  than  all  is 
supposed  to  be  changed.      He  undoubtedly  feels  within  him- 

*  "  .  .  .  .  by  a  strange  phenomenon  of  which  we  are  ineeitantly  the 
dupee,  it  oomes  to  light  in  the  form  of  epontaneity  in  onr  ideas,  our  words, 
our  acts/'— Lays,  p,  231. 
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self  spiritual  craviogs  which  desire  satisfactioD,  jnst  as  the 
appetites  of  lower  creatures  do ;  but  he  is  informed  by 
certain  philosophers  that  now,  for  the  first  time  in  the 
history  of  the  earth,  the  relation  of  truth  preyiously  sub- 
sisting between  inward  feelings ,  and  something  answering  to 
them  in  the  environment  is  broken,  and  that  he  must  regard 
all  such  cravings  merely  as  so  many  delusions.  He  is 
conscious,  also,  of  a  strong  sense  of  moral  freedom,  which 
he  is  driyen  irresistibly  to  trust  to  as  a  genuine  part  of 
his  nature,  yet  this,  he  is  is  informed,  is  nothing  but  a 
delusion.*  For  freewill,  in  the  metaphysical  sense,  is  a 
myth.  Physiological  microscopists  have  looked  for  it  care- 
fully, with  the  yery  highest  microscopic  powers,  and  with 
the  most  refined  methods  at  their  disposal,  and  they  can  no 
more  discoyer  it  than  can  the  philosophical  statists  whose 
yerdict  I  haye  already  quoted,  and  therefore,  of  course,  it 
cannot  exist.  Everything  is  explicable  on  physical  theories, 
and  by  purely  physical  processes.  Actions  and  interactions 
between  stimuli  and  nerye  cells,  which  the  subjects  of  them 
can  no  more  control  than  they  can  the  growth  of  their  hair 
or  nails,  must  in  one  way  or  another  be  made  to  account  for 
remorse,  anger,  will,  and  every  other  quality  of  mind ;  and 
this  being  so,  they  are  made  to  account  for  them,  and  that  in 
BO  simple  a  way  that  the  wonder  is  that  so  many  ages  could 
have  elapsed  before  the  discovery  was  made,  and  that  there 
can  still  be  found  great  numbers  of  apparently  intelligent 
people  who  discredit  it.  Possibly,  as  Dr.  Luys  suggests, 
the  delay  in  the  discovery  was  caused  by  want  of  knowledge 
of  the  hardening  powers  of  chromic  acid  over  nervous  tissues, 
which,  in  his  opinion  and  language,  "  has  been  one  of  those 
new  methods  in  laboratory  work  which  has  most  essentially 
contributed  to  the  success  of  those  great  achievements  in 

*  Vide  Types  of  Ethical  Thiory,  vol.  ii,  p.  S60,  et  ieq.,  where  this 
phase  of  the  sabjeet  is  discussed  with  great  force  and  clearness. 

B 
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this  particular  domain  of  anatomical  science  which  oar  own 
century  has  witnessed."  If  Varolius  and  Glisson,  not  to  go 
back  to  Aristotle  and  the  Greek  ethical  philosophers,  had 
only  lighted  on  this  slight  but  happy  discovery,  iind  at  the 
same  time  had  been  blest  with  high  power  immersion  lenses, 
and  the  knowledge  of  a  few  chemical  principles,  the  realm  of 
ethics  and  psychology  would  not  have  remained  unillamin- 
ated  80  long.  The  facts  that  neither  observation  nor  experi- 
ment has  ever  yet  succeeded  in  tracing  the  living  from  the 
not-living,*  and  that  to  most  men's  conceptions  there  are 
absolute  barriers  unremovable  by  the  most  skilful  intellectual 
engineering  between  the  not-conscious  and  the  conscious, 
and  between  the  not- moral  and  the  moral,  so  that  it  is 
impossible  for  them  to  conceive  of  the  transition  from  the 
one  state  to  the  other  as  the  result  of  a  mere  unbroken 
process  of  evolution  does  not  disturb  the  equanimity  of  these 
gentlemen.  What  cannot  be  proved  can  easily  be  taken  for 
granted',  and  if  any  obstinate  individual  seems  indisposed  to 
accept  their  postulates,  it  is  surely  reply  enough  to  say  that 
he  is  ignorant  of  physiological  methods  applied  to  psycho- 
logy, and  the  whole  thing  is  settled.  "It  is  the  super- 
addition  of  consciousness,"  says  Dr.  Maudsley,  '^  to  definite 
susceptibility  to  impressions,  and  definite  reaction  thereto, 
which  are  common  properties  of  all  organic  matter,  that 
makes  them  sensation  and  effort,"  as  though  this  super- 
addition  were  the  most  trivial  event  in  the  world,  which  all 
men  were  able  constantly  to  witness  if  they  chose,  and  which 
had  but  to  be  alluded  to  in  this  off-hand  way  in  order  to  gain 

•  Haxley's  Anatomy  of  the  Invertebrate  Animalt,  p.  39.  «*  The  fact  is 
that  at  the  present  moment  there  is  not  a  shadow  of  trustworthy  direct 
eTidence  that  abiogenens  does  take  plaoe,  or  has  taken  place  within  the 
period  daring  which  the  existence  of  life  on  the  globe  is  recorded." 

<•  The  present  state  of  oar  knowledge  famishes  as  with  no  link  between 
the  living  and  the  not-U?ing."— •'  Biology,"  Encyelopadia  Bntanniea,  9th 
edition. 
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instantaneotis  and  aniversal  recognition  of  its  truth.  Even 
Haeckel,  recognising,  as  Dr.  Maudsley  does  not  appear  to  do, 
the  logical  danger  of  allowing  the  possibility  of  the  saper- 
addition  of  properties  not  originally  inherent  in  matter, 
assumes  the  existence  of  a  power  of  choice — (sensation,  will, 
and  a  soul,) — in  the  so-called  atoms,  in  order  to  account  for 
chemical  affinities ;  so  that  man,  who  feels  impelled  by  many 
imperious  promptings  of  his  nature  to  believe  that  he  has  a 
will  and  a  soul,  is  to  be  denied  them,  while  to  the  atoms, 
which  in  most  men's  opinions  are  wholly  indifferent  about 
the  question,  they  are  to  be  granted  ;  and  this  double  act  of 
violence  is  to  be  committed  for  no  other  reason,  apparently, 
than  to  give  consistency  to  a  theory  which  without  it  is  felt 
by  its  authors  to  be  wanting  in  logical  completeness. 

It  must  not  be  thought  that  the  chief  merit  of  the 
discovery  of  this  new  and  blessed  philosophy  of  humanity  is 
due  to  French  genius.  Many  a  quotation  from  German  and 
American  physiologists  might  be  given  to  prove  that  it  is 
not  so,  while  it  would  be  unjust  to  those  of  our  own  country 
not  to  shew  by  one  or  two  illustrative  examples  how  success- 
fully they  also  can  apply  physiological  methods  to  the 
elucidation  of  ethical  and  psychological  problems.  Dr. 
Maudsley's  book  was  published  in  1888.  In  it  he,  like 
Dr.  Luys,  deals  very  severely  with  the  mere  philosophers 
and  metaphysicians  who  have  preceded  him,  and  tells  us 
that  he  has  no  alternative  "but  to  leave  the  barren  heights 
of  speculation  for  the  plains  on  which  men  live  and  move  and 
have  their  being."  He  is  particularly  hard  on  the  ''  philoso- 
phers of  the  study/'  who,  as  he  says,  ''  indulge  in  vagueness 
of  thoaght  and  expression,  and  seem  to  be  unable  to  get 
clear  and  exact  notions  of  psychological  facts  in  their  mental 
relations ; "  so  that  we  turn  to  him  in  a  spirit  of  quiet  con- 
fidence that  at  last  everything  will  be  clear  and  exact,  and 
that  they  are  so,  one  or  two  quotations  will  be  sufficient  to 
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prove.  Thus,  among  a  great  namber  of  passages  equally 
lucid,  and  expressed  with  equal  dogmatism,  he  speaks,  at 
page  80,  of  sensations  as  ''themselves  representing  the 
sum  of  multitudes  of  activities  that  are  going  on  below  the 
threshold  of  consciousness,  and  which,  albeit  unperceived 
and  unfelt,  immediately  vibrate  subtilely  in  the  most  intimate 
and  intricate  interactions  of  organic  depths,  and  in  the  result 
affect  deeply  the  tone  of  consciousness  ;  "  while  at  page  182, 
in  one  of  the  chapters  on  "  will  in  its  physiological  aspect," 
we  are  taught  that  there  are  "  two  leading  facts,  and  for  us 
ultimate  facts,  which  it  behoves  us  to  apprehend  and  fix 
firmly  in  mind — first  that  there  has  been  what  we  may  call  a 
nisus  of  nature,  and  secondly  that  successive  transpeciations 
of  matter  have  been  events  of  it.  Continuity  of  nature 
certainly,  but  as  certainly  not  of  kind  in  nature;  for  the 
continuity  is  of  different  kinds,  therefore  in  some  sort  a 
discontinuity,  a  new  springing  up  from  the  bases  of  the  old 
kind  ;  not  continuity  by  homogeneous  but  by  hetereogeneous 
generation."  Having  then  happily  outlived  the  age  when 
men  expressed  in  sonorous  language  their  ignorance,  more 
or  less  complete,  of  the  fundamental  characters  of  psychical 
life,  we  find,  from  the  marvellously  lucid  expositions  of 
modern  science  that  I  have  read  to  you,  how  far  from  the 
truth  the  general  conceptions  of  humanity  have  been. 

We  certainly  believe  that  we  have  the  power  to  choose 
freely  between  several  courses  of  conduct,  and  when  we  have 
done  a  certain  thing,  which  on  refiection  we  find  to  have 
been  mistakenly  done,  and  when  having  to  do  it  again,  we  do 
it  differently  so  as  to  avoid  the  mistake,  we  are  apt  foolishly 
to  think,  and  others  are  apt  foolishly  to  think  of  us,  that  we 
could  have  acted  differently  from  what  we  did  on  the  first 
occasion  if  we  had  chosen  to  do  so.  But  in  this  we  are  told 
that  we  are  wrong,  for  Dr.  Maudsley  thus  speaks  of  every 
possible  human  action,  viz. : — that  the  doer  of  it  ''  certainly 
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could  not  have  done  otherwise  than  as  he  did  on  that  occa- 
sion, bat  he  is  not  therefore  fatebonnd  to  do  the  same  on 
another  occasion  ; "  while,  in  slightly  modified  language,  we 
are  informed  by  a  second  guide  that  **  our  character  organi- 
sations being  what  they  are,  they  are  bound  to  react  as  they 
do  react,  and  in  no  other  way,  to  the  motive  stimuli  that  act 
upon  them.  The  brain  is  a  variable  piece  of  mechanism, 
and  acting  variably  at  different  times  we  think  it  is  free.'*'*' 

It  seems  needless  to  ask  whether  any  of  the  facts  of  our 
modem  social  life  contrast  with  these  lofty  views  of  humanity. 
The  difficulty  would  be  to  find  any  in  accordance  with  them. 
For  there  is  not  only  the  fact  stated  above  that  all  men 
certainly  feel  that  they  have  a  true  power  of  choice,  but  the 
additional  ones  that  all  their  actions  towards  each  other  are 
founded  on  their  belief  in  the  truth  and  genuineness  of  this 
feeling,  and  that  some  kinds  of  judicial  punishments  exist 
among  at  least  all  such  of  them  as  are  civilised,  by  which 
that  belief  is  practically  emphasised  and  enforced,  often  in  a 
most  disagreeable  manner,  on  the  attention  of  any  apparent 
dissentients.  But  in  the  language  of  one  who  will  not  be 
regarded  as  having  a  weak  bias  towards  metaphysics,  viz., 
Mr.  Bomanes,  "  In  all  cases  where  there  is  a  general  con- 
sensus of  this  kind,  there  is  an  antecedent  presumption  that 
the  common  sense  of  which  it  is  the  expression  is  in  the 
right,  and  that  any  ingeniously  constructed  argument  of 
scepticism  is  wrong."  Most  people  will  probably  agree  with 
this.  What  then  may  be  taken  to  indicate  a  general  con- 
sensus of  opinion  ?  If  almost  all  mankind,  learned  and  un- 
learned alike,  feel  impelled  by  the  facts  of  self-consciousness 
to  believe  a  certain  thing ;  if  they  believe  it  so  firmly  that  it 
serves  as  the  basis  of  their  commonest  and  most  cherished 
institutions ;  if  it  is  so  ingrained  in  their  minds  that  their 
very  language  would  have  to  be  remodelled  if  it  ceased  to  be 

*  Nature,  Feb.  14,  18S4,  p.  871 ;  Nature,  Feb.  21,  1881,  pp.  379,  380. 
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believed,  woald  all  this  imply  such  a  general  consensus  of 
feeling  as  to  raise  a  presamption  that  the  common  sense  of 
which  it  is  the  expression  was  in  the  right,  and  ingeniously 
constructed  arguments  of  scepticism  in  the  wrong  ?  But 
that  our  most  cherished  institutions,  as  well  as  those  of  all 
civilised  people,  have  their  foundations  in  a  belief  in  human 
accountability,  which  presupposes  human  freedom,  is  obvious 
enough.  Courts  for  determining  the  punishments  to  be 
awarded  to  the  doers  of  what  are  now  spoken  of  as  wrong 
deeds  would  no  longer  be  courts  of  justice,  but  of  the 
grossest  injustice,  if  the  perpetrators  of  those  deeds  certainly 
could  not  have  done  otherwise  than  they  did.  And  if  anyone 
will  take  the  trouble  to  go  through  an  ordinary  English  dic- 
tionary, and  strike  out  all  words  such  as  ''right,"  ''ought,'* 
"duty,"  "obligation,"  "justice,"  &c.,  which  derive  their 
force  and  their  sole  force  from  this  belief,  he  will  probably  be 
surprised  at  the  extent  and  depth  of  the  modification  which 
our  language  would  have  to  undergo  if  it  were  abandoned. 

If,  moreover,  the  effect  of  a  thorough  impregnation  of  all 
men's  minds  with  this  scepticism  concerning  their  freedom 
of  will  and  moral  responsibility  were  to  extinguish  all  high 
and  noble  endeavour,  and  to  loosen  all  social  ties,  would  this 
increase  the  probability  that  the  belief  was  a  well  founded 
one  ?  Yet,  probably  most  people  will  think  that  such  would 
be  the  result  if  the  belief  could  be  universally  extinguished. 
I  am  quite  aware  that  Mr.  Herbert  Spencer  has  constructed 
an  ideal  society  towards  which  man  is  supposed  to  be 
evolving,  but  which  can  only  be  reached  when  "  the  sense  of 
duty  or  moral  obligation,  which  is  but  transitory,  shall  haye 
diminished  and  passed  away,  and  when  all  the  ordinary 
sanctions — religious,  legal,  and  social — will  be  no  longer 
necessary ; "  though  it  is  supposed  by  Mr.  Spencer  that,  even 
in  his  most  perfectly  evolved  condition,  man  will  still  require 
for  times  of  extraordinary  temptation  that  sense  of  obligation 
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which  helps  him  so  effectually  now.  ''  With  complete  cto- 
lation/'  he  says,  "  the  sense  of  obligation  not  ordinarily 
present  in  consciousness  will  be  awakened  only  on  those 
.extraordinary  occasions  that  prompt  breach  of  the  laws 
otherwise  spontaneously  conformed  to."  *  That  any  such 
spontaneous  conformity  to  law  could  ever  replace  the  gradual 
obliteration  from  the  consciousness  of  those  sanctions  to 
right-doing,  which  in  our  present  state  are  felt  to  be  as 
necessary  as  they  are  powerful,  is  open  to  the  gravest  doubt. 
And  not  only  the  superior  happiness,  but  even  the  possibility 
of  the  long  continued  existence,  of  a  society  of  men,  among 
whom  they  should  fail  to  be  recognised,  is  questioned  by 
many  men  of  thoughtful  minds.  *^  It  is  now  well  known,*' 
says  M.  Taine,  ''that  vice  and  virtue  are  products  exactly 
like  sugar  and  vitriol,  and  we  may  hope  to  know  in  time  the 
laws  by  which  they  are  produced.  When  science  has  clearly 
established  these  laws,  it  will  be  as  irrational  to  feel  indigna* 
tion  at  base  and  cowardly  actions  as  it  would  be  to  feel  angry 
at  the  chemical  affinities.  A  clever  insight  into  the  laws  of 
nature  will  rid  us,  I  feel  sure,  of  the  very  disagreeable  feel- 
ings of  regret  and  remorse.  But  I  feel  it  difficult  to  conceive 
of  a  society  from  which  science  has  eliminated  all  idea  of 
responsibility,  and  still  more  difficult  to  understand  how  the 
modern  ideas  can  be  taught  to  the  young  in  our  schools 
without  fatally  weakening  every  youthful  effort.*'  While 
Dr.  Carpenter,  who  quotes  this  passage,  himself  writes, 
"  I  can  imagine  nothing  more  paralysing  to  every  virtuous 
effort,  more  withering  to  every  noble  aspiration,  than 
that  our  children  should  be  brought  up  in  the  belief  that 
their  characters  are  entirely  formed  for  them  by  heredity 
and  environments;  that  they  mu8t  do  whatever  their 
respective  characters  impel  them  to  do;  that  they  have 
no  other  power  of  resisting  temptations  to  evil  than  such  as 

*  Data  o/Ethici,  p.  181. 
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may  spontaneously  arise  from  the  knowledge  they  have 
acquired  of  what  they  ought  or  ought  not  to  do  ;  that  if  this 
motive  proves  too  weak  they  can  do  nothing  of  themselves  to 
intensify  and  strengthen  it ;  that  the  notion  of  '  summoning 
their  resolution  *  or  *  bracing  themselves  for  the  conflict '  is 
altogether  a  delusion  ;  that,  in  fine,  they  are  in  the  position 
of  a  man  who  is  floating  down  stream  in  a  boat  without  oars 
towards  a  dangerous  cataract,  and  can  only  be  rescued  by  the 
interposition  of  some  Detis  ex  inachind.^*  * 

M.  Luys  speaks  in  such  confident  tones  of  what  he 
claims  to  have  discovered  that  it  may  be  well  to  occupy  a  few 
moments  in  considering  how  far  that  claim  appears  to  be 
justified.  His  chief,  if  not  sole,  reliance  is  based  on  the 
revelations  afforded  to  him  by  the  microscope.  "  Let  us," 
he  says,  ''  penetrate  by  means  of  magnifying  glasses  into  the 
interior  of  this  soft  substance  " — the  brain.  **  Let  us  push 
our  researches  still  further  by  means  of  thin  sections 
rendered  transparent  and  methodically  coloured;  let  us 
employ  gradually  increasing  powers  to  pass  from  a  known  to 
an  unknown  region  and  we  shall  then  be  able  to  penetrate 
into  those  almost  unknown  regions  of  the  world  of  the 
infinitely  little,  and,  like  travellers  returned  from  distant 
lands,  to  bring  back  indisputably  faithful  reproductions  of  the 
details  which  have  struck  us,*'  and  later  on  he  claims  to  have 
done  all  this,  and  to  have  brought  back  a  faithful  account 
of  details,  and  hence  to  be  justified  in  speaking  as  he  does. 
Certainly  he  has  described  strange  appearances  which  no  one 
else  has  observed,  but  as  these  seem  to  bear  no  relation 
whatever  to  his  conclusions  they  need  not  be  mentioned 
here.  The  question  for  us  is  how  far  the  microscope,  even 
if  it  be  the  very  best,  and  no  evidence  is  afforded  to  us  that 
M.  Luys  has  employed  the  very  best,  can  assist  in  an 
enquiry  of  this  kind.     It  is  estimated  by  Helmholtz  that  the 

*  Contemporary  Review,  voL  iiS,  p.  958. 
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smallest  particle  of  matter  definable  by  the  best  modem 
microscopes  is  one  of  about  the«  vTritroth  of  an  inch  in 
diameter.  If  such  a  particle  were  a  sphere  of  water  it  is 
calculated  by  another  eminent  physicist  (Mr.  Sorby)  that  it 
would  contain  8,000,000,000  molecules,  or,  as  each  molecule 
consists  of  three  atoms,  of  24,000,000,000  atoms,  supposing 
these  to  be  possibly  separable.*  On  this  estimate,  how  far 
would  one  be  warranted,  from  being  able  to  see  plainly  a 
piece  of  any  substance  the  80,000th  of  an  inch  in  diameter, 
in  claiming  to  have  penetrated  far  enough  into  the  world  of 
the  infinitely  little  to  sanction  his  using  language  which 
could  only  be  used  with  the  least  approach  to  propriety  if  he 
were  acquainted  with  its  ultimate  molecular  composition  ? 
The  reply  will  best  be  given  by  a  homely  comparison. 
Suppose  one  can  see  a  face  and  describe  its  features  with  fair 
accuracy  at  a  distance  of  thirty  feet,  it  would  be  as  though, 
on  the  strength  of  such  capability,  he  should  claim  to  be  able 
to  gain,  by  the  naked  eye  alone,  indisputably  faithful  details 
of  other  faces  as  far  removed  from  him  as  we  are  from 
Shrewsbury  or  Lancaster.  In  other  words,  the  comparison 
would  be  between  80  feet  and  57  miles. 

Admittedly  things  look  very  different  when  seen  under  a 
low  power  than  when  seen  by  the  naked  eye,  and  still  more 
different  when  seen  under  a  high  than  under  a  low  power, 
more  and  more  details  coming  successively  into  view.  But 
the  distance  which  the  very  highest  power  can  carry  us  along 
the  road  towards  the  ultimate  composition  of  things,  is  very 

» 

*Dr.  Lionel  Beale  has  more  reeently  stated  that  bodies  less  than 
ivvVvv^  of  tfn  loch  oan  be  defined;  bnt,  on  the  other  hand,  Sir  W. 
Thomson  has  considered  the  size  of  moleeoles  to  be  so  minnte  that  abont 
the  same  relation  would  be  maintained  as  stated  above.  The  hinder 
cilinm  of  a  Heteromita,  observed  by  Dallinger  and  Drysdale,  was  not  maoh 
more  than  twVvv^  ^^  <^  ^^^  ^  thiokness,  while  the  grannies  discharged 
from  the  body,  though  too  minnte  for  measurement,  were  thought  to  be 
probably  less  than  ^^^^gth.  of  an  inch  in  diameter.  These  are  among  the 
minutest  sizes  up  to  the  present  spoken  of  as  having  been  possibly  seen. 
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very  small  indeed  compared  with  the  immensely  greater 
distance  to  be  trayelled  before  we  could  hope  to  reach  it. 
As,  however,  the  appearances  successively  observed  at  every 
stage  of  even  the  extremely  short  distance  traversed  are  all 
di£ferent  from  each  other,  the  probability  is  that  these 
appearances  would  go  on  differing  during  the  whole  of  the 
remainder  of  the  journey,  and  that,  therefore,  there  is  no 
ground  whatever  for  assuming  to  have  established  any 
acquaintance  with  ultimate  molecular  structure,  and  still  less 
to  have  established  any  relation  between  such  ultimate 
structure  and  states  of  consciousness  from  what  has  been 
done  by  the  aid  of  the  microscope. 

Of  course  it  would  be  rash  to  place  limits  on  the  possi- 
bilities open  to  the  microscope,  and  it  would  be  as  useless 
as  it  would  be  wrong  to  deprecate  its  application  to  the 
investigation  of  the  intimate  structure  of  nervous  or  any 
other  tissues.  It  is  to  be  hoped  that  such  application  will  be 
made  with  ever  increasing  ardour  as  time  goes  on,  as  it  is 
certain  that  valuable  results  will  thus  be  gained.  The 
objection  is  not  to  legitimate  use,  but  to  illegitimate  infer- 
ence from  possibly  correctly  reported  observations ;  and  the 
"fresh  light"  that  M.  Luys  claims  to  have  thrown  "upon 
the  intimate  structure  of  the  nerve  cell  and  on  the  organisa- 
tion of  its  protoplasm  "  is,  so  far  as  any  elucidation  of  the 
nature  of  mind  is  concerned,  like  light  thrown  on  the  outer 
walls  of  a  closed  and  dark  chamber  with  the  view  of  discover- 
ing  its  contents. 

Another  of  the  lessons  taught  by  modern  science  and 
applied  by  her  to  man  is  the  advantage  of  force.  For  more 
than  forty  years  Mr.  Herbert  Spencer  with  rare  ability  and 
eloquence  has  been  unfolding  before  men's  minds  the  great 
doctrines  taught  by  nature,  and  in  the  crowning  work 
especially — the  Data  of  Ethics — he  enforces  by  a  great 
variety  of  illustration  the  high  morality  of  taking  care  of 
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oneself.  The  man  who,  to  pay  off  a  debt,  or  to  support  those 
who  are  looking  to  him  for  help,  works  so  hard  as  to  injure 
his  health,  is  guilty  of  conduct  similar  in  kind,  even  if  differ- 
ing in  degree,  from  that  of  him  who  injures  his  health  by 
what  in  the  present  stage  of  our  evolution  we  foolishly  dis- 
tinguish as  vicious  courses.  "  Strange  as  the  conclusion 
looks,  it  is  nevertheless  a  conclusion  to  be  here  drawn,"  writes 
Mr.  Spencer,  ''  that  the  performance  of  every  function  is  in  a 
sense  a  moral  obligation."  It  does  seem  strange,  certainly, 
to  associate  him  who  is  deaf  and  dumb  with  him  who  uses  his 
ears  to  listen  to  evil  reports  and  his  tongue  to  diffuse  them  ; 
and  no  doubt  it  will  be  a  long  time  before  society  is  instructed 
enough  in  philosophy  to  be  able  to  recognise  the  funda- 
mental unity  underlying  the  departures  from  normal 
processes  which  they  now  in  thought  and  practice  so  widely 
separate  from  each  other.  Yet  "  non-recognition  of  these 
general  truths,"  we  are  assured,  '*  vitiates  moral  speculation 
at  large,"  and  by  "  recognising  the  evils  caused  by  some 
kinds  of  conduct  only,"  the  kind  of  conduct  for  example 
which  is  generally  designated  as  morally  unworthy  or  vicious 
— ''men  at  large,  and  moralists,  as  exponents  of  their  beliefs, 
ignore  the  suffering  and  death  daily  caused  around  them 
by  disregard  of  that  guidance  which  has  established  itself 
in  the  course  of  evolution."  Well !  if  there  is  any  one 
principle  established  more  clearly  than  another  by  the 
process  of  evolution,  it  is  the  advantage  of  having  and 
exercising  a  force  superior  to  that  which  is  possessed  and 
exercised  by  competitors  in  the  great  struggle  for  existence, 
so  as  to  ensure  the  final  survival  of  the  fittest ;  and  if  any 
great  lesson  of  conduct  is  to  be  learned  from  the  operation  of 
this  principle,  it  surely  should  be  that  it  is  the  highest  duty 
of  everybody  to  make  his  own  strength  stronger,  that  he 
himself  as  the  fittest  may  survive,  and  to  let  his  weaker 
neighbour  grow  weaker  still,  that  he  may  die  out,  and  not 
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disturb  the  nniformity  of  the  process  by  which  a  higher 
standard  of  humanity  is  to  be  evolyed.  Yet  the  peculiarity 
which  seems  specially  to  distinguish  man  in  nature,  and  to 
distinguish  him  more  and  more  as  he  becomes  more  and 
more  civilised,  is  his  intentional  disregard  of  this  principle. 
For  what  does  he  do?  He  builds  hospitals  for  the  sick, 
keeps  alive  the  infirm,  cherishes  the  debilitated  and  the 
maimed,  and  in  a  thousand  other  ways  strives  to  keep  alive 
weak,  useless,  and — on  any  narrow  interpretation  of  that 
*' guidance  which  has  established  itself  in  the  course  of 
evolution " — injurious  organisms,  and  by  thus  running 
counter  to  the  otherwise  universal  law,  demonstrates  his 
essential  superiority  to  it.  He  can  consciously  do  what,  up 
to  the  point  of  his  own  appearance  on  the  stage  of  existence, 
has  seemed  an  impossibility;  and  again  it  becomes  a  question 
whether  a  being  who  recognizes  the  operation  of  a  great  law, 
and,  recognizing  it,  yet  of  set  purpose  and  knowing  fully 
what  he  is  about,  deliberately  turns  his  back  upon  it  and  sets 
up  another  and  antagonistic  law,  can  himself  be  nothing 
more  than  the  blind  and  necessary  outcome  of  the  operation 
of  the  law  which  he  thus  opposes. 

The  one  universal  rule  of  nature,  applicable  alike  to  man 
and  all  sentient  creatures  below  him  in  the  scale,  is  the  desire 
for  happiness.  To  this  there  is  no  exception.  It  is  without 
exception,  also,  that  he  and  they  seek  what  they  desire ;  so 
that  any  pains  which  men  now  endure  are  submitted  to  as 
part  of  that  lot  in  life  which,  on  a  consideration  of  all  the 
possibilities  open  to  them,  seems  to  offer  them  most  happi- 
ness. It  will  be  on  similar  judgments  that  the  decisions  of 
men  as  to  the  kind  of  life  which  they  shall  follow  will 
always  rest.  "  The  peasant  crippled  with  rheumatism  due  to 
exposure,"  consequent  on  "persevering  in  actions  repugnant 
to  the  sensations,  and  neglecting  actions  which  the  sensations 
prompt'* — ^whom,  along  with  others,  Mr.  Spencer  holds  up  as 
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examples  of  the  folly  of  a  shortsighted  view  of  pleasares  and 
pains — as  bis  end  drew  near,  woald  not,  in  all  probability, 
think  that  be  bad  made  any  very  great  mistake,  when, 
with  the  consciousness  of  having  lived  an  honourable  and 
useful  life,  and,  it  may  be,  of  having  reared  a  family  in 
respectability,  he  compared  the  balance  of  his  pleasares  and 
pains  with  that  of  some  companion  peasant,  who,  early 
taught  in  the  most  modem  school  of  philosophy  that  his 
highest  interest  was  not  to  perform  actions  repugnant  to  his 
sensations,  and  not  to  neglect  those  which  his  sensations 
prompted,  began  his  career  by  ceasing  to  work,  and  seeking 
the  shelter  of  his  home  whenever  it  rained  or  the  north  wind 
blew.  It  is  possible  that  such  a  man  might  escape  being 
crippled  with  rheumatism,  though  even  that  is  only  a  possi- 
bility. It  is  certain  that  he  would  escape  being  a  hero,  even 
in  humble  life;  for  heroism  of  any  kind  would  seem  to  be  an 
impossibility  under  a  rule  which  should  require  all  alike  to 
shun  actions  repugnant  to  the  sensations,  and  to  follow  only 
those  which  the  sensations  should  prompt.  And  ''if  the  rules 
of  right  living  are  those  of  which  the  total  results,  individual 
and  general,  direct  and  indirect,  are  most  conducive  to 
human  happiness,"  as  Mr.  Spencer  maintains,  the  proba- 
bilities that  he  had  made  the  better  choice  would  be  largely 
against  the  philosophically  instructed  peasant,  and  in  favour 
of  his  non-philosophical  friend,  whose  simpler  views  of  life, 
founded  on  old-fashioned  notions  of  duty,  had  led  him  to 
disregard  consequences  when  such  duty  had  to  be  done. 

But  the  contrast  between  what  men  think  themselves 
to  be,  and  what  science  says  they  ought  to  think  themselves 
to  be,  does  not  end  here.  To  the  vast  majority  of  mankind, 
the  belief  that  there  are  things  external  to  their  conscious 
selves  is  as  strong  as  that  they  themselves  are  conscious. 
Subject  and  object  are,  or  at  any  rate  are  believed  to  be, 
strictly  correlative.     Bigidly  to  establish  the  existence  of 
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rach  external  things  by  scientific  proof  wonld  perhaps  be  an 
impossibility.  It  is  fortunate,  therefore,  that  the  necessity 
for  this  is  not  felt,  for  to  most  people  it  wonld  appear  as 
needless  a  task  to  try  and  prove  to  them  that  they  had 
material  bodies,  as  it  wonld  be  hopeless  to  try  and  convince 
them  that  they  had  not.  Tet  once  again  in  the  world's 
history  we  are  positively  assured  that  snch  a  belief  is  one  of 
the  cmdities  that  will  disappear  before  the  enlightened 
teaching  of  a  more  advanced  science;  for  we  are  informed 
that  the  supposed  primary  principle  which  gives  force  to  this 
belief,  viz.,  that  motion  cannot  exist  without  something  to 
be  moved,  will  not  bear  examination,  being  a  mere  "falla- 
cious conviction,  traceable  to  the  limited  character  of  the 
experience  of  motions  which  we  and  our  ancestry,  from  the 
first  dawn  of  organised  thought  on  the  earth,  have  had 
within  reach  of  our  senses."  And  further,  that  as  ''no 
scientific  investigation  has  as  yet  detected  anything  but 
motion,  ...  we  therefore  are  not  in  a  position  to  allege 
that  we  know  anything  existing  in  the  outer  world  but 
motions  and  relations  between  motions."  It  is  easily  con- 
ceivable that  it  is  to  the  extremely  rapid  but  minute  motions 
of  molecules  that  the  quality  which  is  interpreted  by  the 
mind,  in  one  case  as  colour,  and  in  another  as  hardness,  is 
due ;  and  that  if  the  rapidity  of  the  movements  be  altered 
the  resulting  sensations  are  altered  also ;  but  that  there  are 
no  material  molecules  thus  rapidly  to  be  set  in  motion  does 
not  seem  conceivable  to  the  ordinary  mind,  however  it  may 
be  to  those  very  few  who  have  emancipated  themselves  from 
the  errors  in  which  all  the  rest  of  the  world  is  lying.  The 
way  in  which  we  ought  to  speak  of  things  is  shewn  by  an 
illustrative  example  given  by  Dr.  Johnstone  Stoney,  in  reply 
to  the  Duke  of  Argyll,  who  had  expressed  his  difBculty 
in  forming  this  conception.  It  is  as  follows  :-^— "  When  the 
vast  accumulation  of  molecular  motions  which  is  called  my 
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finger^  approaches  that  other  accumulation  of  motions  which 
is  caUed  a  rock,  these  motions  act  upon  each  other,  and  my 
finger  is  compressed  upon  certain  nerves,  exciting  them  to 
produce  those  motions  within  my  brain,  which,  though  quite 
unlike  the  motions  outside,  are  the  motions  that  are  really 
accompanied  by  the  sensation  of  hardness.'*'''  The  tyranny 
of  false  teaching  is  evidently  very  great,  for  clearly  what 
ought  to  have  been  said  above  is  not  "  nerves  "  and  ''  brain," 
as  though  these  had  some  substantiality  not  possessed  by  the 
finger  and  rock,  but  '  those  accumulations  of  motions  which 
are  caJied  my  nerves  and  my  brain.'  But  it  is  not,  perhaps, 
right  to  find  fault  with  seeming  inconsistencies  of  expres- 
sion, for,  as  one  of  the  most  advanced  of  the  modern 
philosophers  has  himself  recently  said,  "  Till  language  has 
been  brought  into  uniformity  with  philosophic  thought,  all 
attempts  to  express  the  undiluted  truth  must  be  more  or 
less  failures."  This  conclusion  must,  however,  land  us  in 
despair,  for  as  philosophic  thought  is  constantly  advancing 
language  must  necessarily  always  lag  behind  it,  so  that 
obviously  we  can  never  be  made  acquainted  with  the  undi- 
luted truth  by  the  only  possible  channel  through  which  it 
can  be  conveyed  to  us  in  our  present  state  of  existence. 

Dr.  Stoney's  statement  as  to  the  non-provability  of  the 
existence  of  matter,  or  of  a  thing  to  be  moved,  seems  to  be 
so  absolute  as  to  admit  of  no  possible  exception.  Yet  it  is 
not  unlikely  that  even  he  would  allow  of  one  exception.  At 
any  rate,  others  are  willing  to  do  so ;  for  near  the  time  when 
the  above  utterances  were  being  made  by  him  to  an  enlight- 
ened English  audience.  Sir  William  Thomson  was  thus 
addressing  an  enlightened  American  one :  — "  You  can 
imagine  particles  of  something,  the  thing  whose  motion 
constitutes  light.  This  is  the  only  substance  we  are  con- 
fident of  in   dynamics.      One  thing  we  are  sure  of,   and 

*  Nature,  vol.  xzzi,  pp.  422  and  589. 
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that  is  the  reality  and  anbatantiality  of  the  lominiferons 
ether." 

There  is  one  noticeable  fact  in  many  of  these  scientific 
declarations,  viz.,  that  in  the  last  resort  the  appeal  is  always 
made  to  a  something  within  us,  whose  testimony  does  not, 
or  is  supposed  not  to,  deceive.  Thus  in  the  lecture  to  which 
allusion  has  already  been  made.  Sir  W.  Thomson  asks, 
''  Can  you  suppose  an  end  of  matter  or  an  end  of  space  ? 
The  idea  is  incomprehensible.  Even  if  you  were  to  go 
millions  and  millions  of  miles,  the  idea  of  coming  to  end 
is  incomprehensible/'  and  hence^  i.e.,  because  the  mind 
cannot  conceive  of  limits,  matter  and  space  are  illimitable. 
And  this  occurs  again  and  again,  certain  postulates  being 
always  implied,  such  as  that  that  which  is  inconceivable  by 
the  mind  cannot  exist,  or  that  that  which  the  mind  cannot 
conceive  as  non-existent  must  exist.  So  Dr.  Maudsley 
writes,  ''  Not  to  think  the  existence  of  the  not-self  is  as 
impossible  as  to  think  the  non-existence  of  self — indeed 
to  think  the  existence  of  one  without  the  other  is  unachiev- 
able;" and  Dr.  Blichner,  making  a  similar  appeal,  says, 
"  We  cannot,  eveji  in  thought,  remove  or  add  an  atom  with- 
out admitting  that  the  world  would  be  thereby  disturbed," 
the  implication  being  that  what  we  cannot  do  in  thought 
is  not  do-able — the  two  latter  propositions  being  adduced, 
not  from  any  concern  which  I  feel  about  their  truth  or 
falsity,  but  merely  as  affording  illustration  of  the  necessity 
which  is  everywhere  recognised  of  such  an  appeal  in  the  last 
resort,  and  of  the  supposed  wisdom  of  trusting  to  the 
verdict  given. 

Of  course,  it  is  not  pretended  that  the  mere  assent  to  a 
proposition,  even  if  that  assent  should  be  all  but  universal, 
would  justify  us  in  regarding  it  as  certainly  true,  for  doubt- 
less many  a  proposition,  now  known  to  be  erroneous,  was 
once  thus  universally  accepted  as  true.     It  is  only  when  the 
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testimony  to  its  tnith  depends  on  the  unalterable  nature  of 
the  consciousness,  and  hence  is  independent  of  any  adyance 
in  mere  knowledge,  that  it  is  thus  reliable*  And  this  being 
80,  and  as  long  as  it  is  so,  the  foundations  of  humanity, 
laid  in  its  ever-enduring  beliefs,  will  rest  secure.  Philo- 
sophic systems  may  come  and  go,  and  the  structure  reared 
on  our  moral  intuitions  will  remain  unaffected;  for  to  the 
vast  majority  of  men  it  will  be  more  difficult,  by  any  amount 
of  mental  torture,  to  persuade  them  out  of  the  belief  that 
they  are  morally  responsible  creatures,  possessed  of  a  real 
freedom  of  choice,  than  it  will  be  to  persuade  them  that 
space  and  matter  are  finite,  that  the  addition  of  an  atom 
to  matter  is  a  possibility,  or  that  there  may  be  a  self  without 
a  not-self. 

As  between  things,  and  the  appearance  of  things,  it 
comes  then  to  this,  that  science  cannot  prove  that  things  do 
not  exist.  All  she  can  do  is  to  confess  her  powerlessness  to 
prove  that  they  do  exist.  In  the  last  analysis  she  can  find 
nothing  but  motion,  and  to  the  question  whether  therefore 
there  is  nothing  else,  the  kind  of  answer  given  will  greatly 
depend  on  the  answer  given  to  the  further  question,  **  Are  we 
to  believe  in  nothing  that  cannot  be  scientifically  proved  ? '' 
Is  such  an  apparently  ineradicable  conviction,  for  example, 
that  there  is  an  absolutely  necessary  relation  between  motion 
and  something  to  be  moved,  so  that  it  is  impossible  to  most 
minds  to  think  of  the  first  without  thinking  of  the  second  in 
connection  with  it,  really  a  fallacious  conviction  arising  out 
of  a  too  limited  experience,  or  is  it  a  trustworthy  belief,  more 
trustworthy  than  the  ingeniously  constructed  argument  of 
the  philosophic  scepticism  which  is  opposed  to  it  ? 

Some  words  of  Pascal,  old  as  they  are,  seem  so  applicable 
to  the  present  controversy  that  I  am  tempted  to  quote  them. 
''  The  sole  strength  of  the  dogmatists,"  he  writes,  ^*  consists 
in  this,  that  speaking  in  good  faith  and  sincerely  one  cannot 
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doubt  nataral  principles.  We  know  irnth  not  only  by 
reason,  but  also  by  feeling,  and  by  a  living  and  laminooB 
intelligence.  It  is  from  this  last  that  onr  cognition  of  first 
principles  proceeds,  and  it  is  in  vain  that  the  reason  which 
has  no  place  here  seeks  to  combat  them.  •  •  .  We  know 
that  we  are  not  dreaming,  however  powerless  we  may  be  to 
prove  it  by  reason;  this  powerlessness  simply  shows  the 
feebleness  of  oar  reason,  not  the  uncertainty  of  onr  cogni- 
tions. For  the  cognition  of  first  principles,  as  that  there  are 
space,  time,  motion,  numbers,  matter,  is  as  firm  as  any 
which  our  reason  gives  us.  And  it  is  upon  these  cognitions 
that  the  reason  builds.  I  feel  that  there  are  three  dimen- 
sions in  space,  and  that  numbers  are  infinite;  and  reason 
immediately  demonstrates  that  there  are  no  two  squared 
numbers  of  which  one  can  be  double  of  the  other.  Principles 
are  felt,  propositions  proved,  and  both  with  certainty,  though 
by  different  methods,  and  it  is  as  ridiculous  for  the  reason  to 
demand  from  the  feeling  and  intelligence  proofs  of  its  first 
principles  before  it  is  willing  to  admit  them,  as  it  would  be 
for  the  intelligence  to  demand  from  the  reason  a  sentiment 
concerning  all  the  propositions  that  jt  demonstrates  before 
she  would  receive  them.  This  powerlessness  ought  merely 
to  humble  reason  which  would  desire  to  make  itself  judge  of 
everything,  and  not  to  combat  our  certainty  as  if  reason  alone 
were  capable  of  instructing  us." 

As  to  the  necessity  of  some  standard  external  to  the 
individual,  by  which  to  judge  ultimately  of  the  rightness 
or  otherwise  of  conduct,  it  seems  to  me  to  be  imp^ed  in  the 
ethical  systems  of  those  philosophers  who  in  words  deny  it, 
so  that  the  unconscious  testimony  thus  given  must  confirm 
the  belief  of  those  who  have  it  in  the  strength  and  univer- 
sality of  the  sentiment  that  impels  the  individual  man  to 
look  beyond  himself  for  guidance.  Thus  Mr.  J.  S.  Mill, 
one  of  the  ablest  and  sincerest  of  modern   philosophical 
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thinkens  while  stating  that  **  the  altimate  end  ...  is 
an  existenee  exempt  as  far  as  possible  from  pain,  and  as  rich 
as  possible  in  enjoyment,  both  in  point  of  quantity  and 
quality/'  tells  the  anxious  enquirer,  who,  recognising  the 
additional  statement  by  the  same  authority,  "that  some 
kinds  of  pleasure  are  more  desirable  and  more  valuable  than 
others,"  asks  how  he  is  to  know  which  kind  is  best  for  him, 
that  "the  test  of  quality,  and  the  rule  for  measuring  it 
against  quantity,  is  the  preference  felt  by  those  who  in  their 
opportunities  of  experience,  to  which  must  be  added  their 
habits  of  self-consciousness  and  self-observation,  are  best 
furnished  with  the  means  of  comparison,"  i.«.,  he  is  to  go 
out  of  himself  to  some  authoritative  guide,  though  who  that 
authoritative  guide  is  to  be  seems  to  be  left  very  much  a 
matter  of  chance,  as  probably  each  philosopher  that  should 
be  consulted,  however  widely  he  may  differ  from  others  as  to 
what  kind  of  pleasure  is  to  be  preferred,  or  though  he  may 
object  as  some  do  to  the  question  of  quality  being  introduced 
at  all,  would  no  doubt  consider  himself  to  be  the  one  best 
furnished  with  the  means  of  comparison,  arising  out  of  his 
large  opportunities  of  experience,  added  to  his  habits  of  self- 
consciousness  and  self-observation,  and  hence  the  best  quali- 
fied to  give  a  decisive  answer. 

And  that  in  many  other  respects  the  lives  of  philosophers 
are  marvellously  divergent  from  their  theories,  that  in  them, 
as  in  more  ordinary  men,  natural  impulses  and  natural  senti- 
ments will  assert  themselves,  and  thus  give  the  lie  to  the 
systems  which  would  make  then^  out  to  be  something 
entirely  different  from  what  they  seem  to  be,  is  obvious 
enough.  In  proof  of  this,  I  cannot  do  better  than  quote  the 
words  of  one  of  the  most  distinguished  occupants  of  this 
chair,  who,  at  fourscore,  when  most  men  shew  signs  of 
decay,  has  given  proof  in  the  production  of  that  great  and 
opportune  work,  the   Types  of  Ethical  Theory,  of  almost 
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unexampled  vigour  and  freshnesB  of  intellect.  I  allude  to 
Dr.  Martineaa,  who  thas  writes,  ''  the  philosopher's  thonght 
is  seldom  the  exact,  and  neyer  the  coloured  photograph  of 
himself;  it  shows  him  as  he  sits  still  and  meditates,  not  as 
he  lives  and  moves  and  has  his  being ;  and  did  we  see  in  him 
the  flush  of  indignation,  or  the  surprise  of  grief,  or  the 
melting  of  contrition,  startling  images  would  pass  before 
us  that  would  seem  impossible  to  emerge  from  that  calm 
statuesque  figure.  He  is  not  an  intellectual  automaton 
stirred  by  the  waves  of  speculation ;  the  instincts  of  nature 
rush  in  and  interpolate  many  a  burst  of  action  and  affection 
which  the  logical  reason  cannot  overtake.  With  a  noble 
inconsistency,  all  the  great  writers  whose  doctrines  we  have 
studied  betray  the  tenacious  vitality  of  the  intuitive  con- 
sciousness of  duty  throughout  the  very  process  of  cutting 
away  its  philosophic  roots ;  and  Plato,  in  his  divine  wrath  at 
the  tyrant  flung  into  Tartarus ;  Malebranche,  self-extin- 
guished in  the  Absolute  Holiness ;  Spinoza,  lifted  from  the 
thraldom  of  passion  into  the  freedom  of  Infinite  Love; 
Gomte,  on  his  knees  before  the  image  of  a  Perfect  Humanity, 
are  touching  witnesses  to  the  undying  fires  of  moral  faith 
and  aspiration."  * 

*  Types  of  Ethical  Theory^  toI.  i,  pp.  478-9. 
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A  NOBLE  FAMILY  OF  THE  MIDDLE  AGES. 
(BRANDON,  DUKE  OF  SUFFOLK.) 

Bt  JOSIAH  MABPLES. 

On  the  22Dd  Angnst,  1486,  a  little  more  than  four  hundred 
years  ago,  was  fought  the  battle  of  Bosworth  Field,  in  which 
Henry,  Earl  of  Richmond,  defeated  King  Richard  HI,  and 
gained  for  himself  the  throne  of  England,  which  he  occupied 
as  Henry  YII.  The  final  episode  of  this  battle,  which 
terminated  the  Wars  of  the  Roses  that  had  devasted  England 
for  thirty  years,  and  cost  the  lives  of  upwards  of  one  hundred 
thousand  men,  was  a  stirring  one.  The  battle  had  but  just 
begun,  when  Richard,  finding  that  some  of  the  captains  upon 
whom  he  relied  were  deserting  him,  determined  to  make 
the  fight  a  personal  one,  and,-  calling  on  those  immediately 
around  to  follow  him,  he  went  to  the  front,  sword  in  hand, 
determined  to  cut  his  way  to  Henry  or  die  in  the  attempt. 
In  a  book  written  in  the  last  century,  by  a  gentleman  who 
resided  in  the  neighbourhood  and  made  the  battle  the  subject 
of  much  study  and  research,  the  following  graphic  account 
occurs.  **  Though  Richard  took  his  spear  he  did  not  use  it, 
but  trusted  to  his  sword.  Sir  William  Brandon,  the  Earl's 
standard  bearer,  was  the  first  person  he  approached,  who, 
fascinated  as  with  a  baslisk,  at  the  intrepid  boldness  of  the 
king,  could  neither  resist  nor  depart,  but  seemed  to  fall  by 
his  own  astonishment.  Richard  at  one  stroke  cleft  his  head, 
seized  the  standard,  and  with  a  yengeance  threw  it  to  the 
ground.'*' "      A  contemporary  manuscript,   written  by  one 

*  Hait<m'8  BaUU  ofBoiworth  Field,  pabliobed  by  NiohoUs  in  1818,  p.  110. 
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who  was  apparently  an  eye-witness,  says,  "Amongst  all  othar, 
I  remembar  tow,  Sir  William  Brand  was  the  one  of  tho ; 
Eynge  Henry's  standard  he  heryd  on  hye,  and  vamisyd  it 
tyll  with  deathe's  dent  he  was  stryken  donne.'*'  '*  Sir  William 
Brandon  was  the  only  person  of  note  who  fell  on  the  side  of 
Henry,  adds  onr  first  author.!  Little  or  nothing  is  known  of 
Brandon's  previous  history,  but  the  loss  of  his  life  in  such  a 
manner,  on  such  an  occasion,  was  a  good  title  to  remembrance, 
and  one  of  the  early  acts  of  the  new  king  was  to  adopt 
Brandon's  young  son,  Charles,  who  was  brought  up  at  court 
as  one  of  the  royal  pages.  In  those  warlike  times  the 
transition  from  the  court  to  the  camp  was  an  easy  one,  and 
during  the  intervals  of  peace,  those  who  had  acted  valiantly 
in  war  were  sure  of  a  hearty  reception  in  the  court.  Charles 
Brandon  grew  up  to  be  remarkable  for  his  strength  and 
stature,  and  his  chivalrous  bearing  made  him  a  special 
favourite  with  that  fair  portion  of  the  court  whose  privilege 
it  was  to  reward  the  valour  of  the  warriors. 

Soon  after  his  accession  to  the  throne,  Henry  VII  married 
Elizabeth,  the  representative  of  the  rival  house  of  York,  by 
whom  he  had  four  children :  Arthur,  who  died  before  his 
father;  Margaret,  who  became  Queen  of  Scotland  and 
ancestress  of  the  Stewart  line  of  English  kings ;  Henry,  our 
''  bluff  King  Hal "  ;  and  Mary.  As  these  children  grew 
up  together  with  Charles  Brandon,  he  naturally  had  good 
opportunities  of  endearing  himself  to  them  if  he  cared. 
While  he  became  a  famous  soldier,  the  young  princesses  were 
becoming  women,  and  there  can  be  little  doubt  that  the 
younger  of  them,  Mary,  conceived  a  deep  admiration  and 
affection  for  the  gallant  and  handsome  page  and  knight. 
Mary,  however,  for  political  reasons  had,  when  four  years 
old,  been  betrothed  to  the  Dauphin,  and  at  eight  years  old 

*  Harl.  MBS.,  542,  fol.  84. 
i  Hatton,  p.  140. 
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« 

to  Charles,  Prince  of  GaBtilIe»  afterwards  the  Emperor 
Charles  Y ;  while  Brandon  solaced  himself  when  away  from 
the  court  with  an  engagement  to  a  girl  of  low  degree,  whom 
he  discarded  however  for  a  second  coasin,  who  was  more 
snitable  to  him  in  position.  This  marriage  becoming 
distasteful  to  him,  he  found  out,  as  his  royal  master  did 
after  him,  that  she  was  within  the  prohibited  degrees  of 
consanguinity  to  the  girl  to  whom  he  had  previously  been 
betrothed,  so  he  declared  the  marriage  void,  and  returned 
again  to  his  first  love,  Ann  Brown,  only  to  cast  her  off  again 
on  some  excuse  when  it  suited  him.  In  1612  he  was 
nominated  captain  of  the  "  Sovereign,"  when  he  had  a 
narrow  escape  of  his  life,  for  the  companion  ship,  the 
**  Regent,"  with  700  men,  took  fire  and  exploded,  burning  at 
the  same  time  a  French  corvette  with  900  men,  and  almost 
all  the  crews  of  both  ships  were  lost.  In  May,  1B18\ 
Brandon  arranged  to  marry  the  daughter  and  heiress  of 
Viscount  Lisle,  in  consideration  of  which  the  king  conferred 
upon  him  the  vacant  barony,  and  made  him  Lord  Lisle.  As 
the  young  lady  was  at  the  time  only  nine  years  of  age  there 
was  plenty  of  opportunity  for  other  arrangements  to  intervene, 
in  the  following  month,  the  new  lord  went  with  Henry  VIII 
into  France  to  meet  the  Emperor  Maximilian,  who  was  ac- 
companied by  his  daughter  Margaret,  Duchess  of  Savoy, 
regent  of  the  Netherlands,  and,  as  such,  a  near  neighbour 
to  our  colony  at  Calais.  During  this  visit  an  amusing 
episode  occurred.  Henry  was  anxious  to  push  the  fortunes 
of  his  favourite,  and  induced  him  to  pay  his  addresses  to  the 
Duchess  Margaret,  who  was  at  that  time  a  widow.  The 
matrimonial  ventures  of  this  lady  had  not  been  fortunate. 
She  was  bom  in  1479 ;  in  1482,  when  she  was  at  the  mature 
age  of  three,  she  was  affianced  to  the  Dauphin,  afterwards 
Charles  ViJLl  of  France ;  in  1498  this  match  was  broken  off. 
In   1496,  when  only  sixteen,  she  was  actually  married  to 
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John,  Prince  of  Sjpaiiiy  who  died  in  1497.  In  1601  she 
married  Philibert,  Doke  of  Savoy;  he  died  in  1604.  Oar 
own  Henry  YII  was  her  next  suitor  in  1608,  bat  his  death  in 
1609  pat  an  end  to  the  negotiations ;  and  in  1618  she  was 
open  to  receive  offers. 

The  story  of  her  next  courtship,  that  with  Brandon,  is 
detailed  in  Hall's  Chronicle^  but  the  most  amusing  touches 
in  it  are  given  in  Margaret's  own  letters  to  her  ambassador 
in  England,*  to  whom  she  wrote  full  particulars  in  order 
that  he  might  be  posted  up,  and  be  able  either  to  confirm 
or  contradict  the  report  of  the  projected  marriage  as  might 
appear  wise  to  him.  She  describes  Brandon  as  a  "  jentyll- 
mann  "  of  **  much  vertwe  and  grace  of  person,"  and  details 
how  he  took  a  ring  off  her  finger  and  put  it  on  his  own. 
She  said  he  was  a  thief,  and  wondered  that  so  great  a  king 
as  Henry  should  have  brought  thieves  over  in  his  suite. 
Brandon  pretended  not  to  understand  what  she  meant,  so 
she  appealed  to  the  king,  saying  that  her  ring  was  much  too 
well  known  for  it  to  be  seen  on  Brandon's  hand,  and  she  bought 
it  back  with  one  of  her  bracelets.  A  few  days  later  a  similar 
scene  occured,  but  this  time  the  king  seems  to  have  made 
more  promises  on  behalf  of  Brandon  than  he  was  justified  in 
doing,  and  Margaret  consented  to  leave  her  ring  in  his  hands, 
and  accept  from  him  a  couple  in  exchange,  one  of  diamond 
and  one  of  ruby,  which  he  brought  next  day.  Nothing  more 
seems  to  have  passed,  and  the  king  and  Brandon  left  for 
England  a  day  or  two  after,  but  later  on  Margaret  hears  that 
reports  of  her  marriage  are  afloat,  and  she  writes  as  already 
mentioned.  She  describes  herself  as  quite  ready  to  enter 
into  such  an  arrangement  if  Brandon  wishes  it,  because  she 
admires  him,  but  she  wants  to  know  if  he  really  means 
business,  as  he  will  be  in  Calais  again  soon,  and  she  is 
anxious  to  know  on  what  footing  they  are  to  meet.    Henry, 

*  Cotton  MSS.,  TitOB,  6. 1,  quoted  in  Chron,  of  CalaU,  71. 
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in  order  to  make  him  a  suitable  match  for  her,  raised  Bran- 
don to  the  dukedom  of  Suffolk,  no  ordinary  honour,  for 
there  was  at  that  time  only  one  dukedom  extant — ^that  of 
Buckingham.  This  kindness  on  the  part  of  the  king 
recoiled  on  him,  as  he  could  not  objept  to  Brandon's  want  of 
birth  when  he  subsequently  married  Mary,  Henry's  sister, 
to  whom  our  story  now  revertB.  In  1614,  Louis,  King  of 
France,  lost  his  wife,  and  having  no  issue  he  at  onee  oast 
about  for  a  new  queen.  As  at  the  moment  peace  existed 
between  England  and  France,  it  was  not  difficult  to  arrange 
a  treaty  of  marriage  between  the  two  countries,  although  King 
Louis  was  an  old  dehauchi  and  Mary  a  beautiful  girl  of  seven- 
teen. Mary's  consent  seems  to  have  been  taken  for  granted, 
but,  having  a  Tudor  will  of  her  own,  she  gave  her  brother  to 
understand  that  she  was  to  count  for  something,  and  she 
only  consented  to  the  marriage  upon  condition,  that  if* 
opportunity  occurred,  she  was  to  have  the  disposal  of  her  own 
hand  next  time.  The  opportunity  did  occur  very  soon, 
for  Louis  died  on  December  81,  1514,  less  than  three 
months  after  the  ill-assorted  marriage,  and  Mary  was  free. 
As  a  widow,  and  known  in  history  as  La  Heine  Blanche, 
Mary  lived  and  kept  her  little  court  at  the  Hotel  Cluny.  On 
the  19th  January,  1616,  Brandon  was  sent  over  to  Paris  as 
ambassador  to  arrange  the  settlement  of  Mary's  dower,  and 
the  handsome  duke  appears  soon  to  have  resumed  his  sway 
over  Mary's  heart.  Knowing  with  whom  he  had  to  deal, 
however,  Brandon  dared  not  take  any  steps  without  the 
king's  consent,  for  which  he  wrote,  but  which  did  not  come. 
King  Francis  meantime  saw  an  opportunity  of  getting  rid  of 
the  ex-queen,  and  offered  to  assist  them  in  a  private  marriage. 
Plenty  of  suitors  flocked  around,  but  Mary  reminded  her 
royal  brother  of  his  promise  that  she  should  please  herself. 
The  desired  permission,  however,  was  withheld.  The  Tudor 
blood  of  Mary  was  now  stirred,  and  she  told  Brandon,  whose 
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loYe-token,  an  ivy-leafy  Bymbolical  of  *'  Constancy  in  Love, ' 
she  is  said  to  have  worn  next  to  her  heart,  in  a  silver  locket, 
that  if  he  did  not  marry  her  within  fonr  days,  he  shoold  never 
see  her  face  again,  so  he  accepted  the  help  of  Francis,  and 
they  were  privately  married  in  the  Hotel  Chapel  in  the  early 
morning,  with  bat  few  witnesses.  It  would  take  too  long  to 
describe^  all  the  negociations  by  which  Suffolk  and  Mary 
obtained  Henry's  pardon  for  the  dire  offence  of  pleasing 
themselves ;  suffice  it  to  say  that  the  Duke  and  Duchess  of 
Suffolk  appear  to  have  lived  happily  for  eighteen  years,  till 
Mary's  death  on  June  24,  1688.  Though  Brandon  appears 
to  have  been  fond  of  his  wife,  he  was  a  frugal  man,  and  some 
allowance  should  be  made  for  him  under  the  circumstances 
which  we  must  now  relate. 

When  Katherine  of  Arragon  came  over  to  England  to 
marry,  first.  Prince  Arthur,  and,  next,  his  brother  Heniy, 
she  brought  in  her  train  a  beautiful  girl.  Dona  Maria  de 
Salazar,  who  belonged  to  one  of  the  most  illustrious  families 
of  Spain.*  This  lady  had  captivated  the  heir  of  Lord 
Willoughby  d'Eresby,  and  they  were  married ;  unfortunately, 
the  husband  died  soon  after,  leaving  a  widow  whose  devotion 
to  her-  royal  mistress  entitles  her  to  a  high  place  on  the 
roll  of  noble  women.  During  the  disgrace  brought  upon 
Katherine  by  the  proceedings  for  divorce,  this  lady  visited 
her  and  supported  her  by  her  love  and  sympathy,  and,  when 
she  heard  that  Katherine  was  on  her  death  bed,  she  at 
once  mounted  her  horse,  and,  mid-winter  though  it  was, 
with  snow  on  the  ground,  this  daughter  of  sunny  Spain  rode 
to  Kimbolton  to  be  with  her  loved  mistress  in  her  last  hours. 
On  the  way  her  horse  fell  and  rolled  her  in  the  mud,  but 
she  gallantly  re-mounted  and  arrived  in  the  dark,  very 
weary.  She  was  asked  for  her  written  permit  to  visit  the 
unfortunate  queen,  who  was  at  that  time  treated  as  a  prisoner. 

*  Da  Boys,  Oatherine  of  Arragant  L,  b8. 
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She  evaded  this  reqaeet  by  saying  she  must  first  warm 
herself  and  arrange  her  dress.  After  resting  a  little,  she 
demanded  to  be  taken  to  the  queen's  bedside,  and  no  one 
was  bold  enough  to  refuse  so  reasonable  a  claim  at  so  sad  a 
moment.  This  was  on  the  1st  January,  1686.  She  re- 
mained at  her  post  till  January  7,  when  the  death  of 
Eatherine  released  her  from  her  self-imposed  labour  of  love. 

Lord  Willoughby  had  also  left  one  daughter,  named 
Eatherine,  after  the  queen.  The  child  was  an  heiress,  and 
the  mother  being  an  alien,  she  became  a  ward  of  the  king. 
Brandon  had  a  son  for  whom  he  thought  she  would  make  a 
suitable  wife,  so  he  paid  the  king  a  large  sum,  about  £2,600, 
for  permission  to  dispose  of  the  hand  of  the  young  lady. 
Unfortunately,  in  1627,  the  young  Lord  Lincoln,  the  hand- 
some  son  of  the  beautiful  Mary,  died  of  the  sweating  sickness, 
and  his  mother  never  was  happy  afterwards.  Brandon  was 
thus  left  with  the  girl  on  his  hands.  To  save  the  money 
which  he  had  paid  for  permission  to  dispose  of  her  hand,  the 
gallant  duke  within  two  months  of  the  death  of  Mary  married 
her  himself.  The  day  on  which  this  marriage  took  place, 
Sunday,  7th  September,  1688,  was  a  notable  one  in  English 
history,  for  in  the  afternoon  of  the  same  day,  the  ill-fated 
Anne  Boleyn  gave  birth  to  Elizabeth,  afterwards  our  great 
queen.* 

The  curious  fatality,  upon  which  we  shall  have  to  remark 
shortly,  as  occurring  in  the  case  of  male  heirs  at  this  period, 
followed  this  marriage,  for  Eatherine's  two  sons  by  the  Duke 
of  Suffolk,  after  growing  up  to  be  fine  young  men,  and  being 
knighted  at  the  coronation  of  Eing  Edward  VI,  died  on  the 
same  day,  in  the  same  bed,  of  the  terrible  scourge  of  those 
days,  the  sweating  sickness,  which  had  previously  carried  off 
their  elder  brother;  this  occurred  in  July,  1661,  five  years 
after  the  death  of  their  father.    As  the  elder  brother  died 

*  Fiiedman'i  Anne  Bol€ym  i,  9S9. 
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firety  the  younger  one,  though  on  his  death  bed,  succeeded  to 
the  title,  and,  dying  without  a  will,  gave  rise  to  a  onriouB 
complication  and  a  very  singalar  legal  decision,  which 
became  a  precedent,  and  was  acted  npon  for  many  years,  till 
wiser  councils  preyailed.  On  the  death  of  the  last  duke,  his 
mother,  the  dowager  duchess,  claimed  the  administration  of 
his  estates  as  his  next  of  kin — this  was  done  under  an  act 
passed  in  Slst  H^nry  Vlil,  by  which  the  administration  of 
intestate  estates  was  granted  to  the  next  of  kin,  the  practice 
up  to  that  date  having  been  that  the  bishops  selected  the 
administrator,  on  the  plea  that  they  were  better  judges  as  to 
who  would  best  employ  the  deceased's  estate  for  the  good  of 
his  soul.  Frances,  the  elder  daughter  of  Mary  and  Brandon, 
who  had  now  became  duchess  in  her  own  right,  also  claimed 
the  administration  as  his  half-sister,  and  the  court  came  to 
the  singular  decision  that  a  mother  is  not  of  kin  to  her  son, 
but  a  half-sister  is,  and  granted  the  administration  to 
Frances.  This  was  probably  one  of  the  earliest  cases  decided 
under  the  new  law,  and  hence  became  a  precedent. 

Eatherine  retired  to  Grimsthorpe,  the  seat  of  the 
Willoughbys,  in  Lincolnshire,  where  she  had  for  her  domestic 
chaplain,  Latimer,  afterwards  the  martyr.  Here,  apparently 
soon  after  the  death  of  her  sons,  she  married  Mr.  Richard 
Bertie,  son  and  heir  of  Thomas  Bertie,  constable  of  Hurst 
Castle.  He  had  been  educated  by  Wriothesley,  lord 
chancellor,  at  Corpus  Christi  College,  Oxon,  where  he  took 
his  degree  as  B.A.,  in  1687. 

Soon  after  this  marriage,  in  1558,  Mary  ascended  the 
throne,  and  evil  times  began  for  Protestants,  of  whom 
Eatherine  was  one  of  the  most  prominent.  Taking  with 
them  an  infant  daughter,  she  escaped  to  the  Continent  with 
her  husband,  where  they  underwent  much  privation  as  they 
passed  incognito  through  the  low  countries  to  find  a  retreat 
amongst  the  Protestant  countries  in  Germany.    An  old  ballad 
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of  the  time,  pnblished  in  the  reign  of  Qneen  Elisabeth,  giyes 
the  following  account  of  one  of  their  adventares  : — 

*  ♦  ♦  *  * 
She  with  her  Husband,  None,  and  Child, 

In  poor  Array  their  Sighs  begoil'd. 

"  Thus  thro*  London  they  pass'd  along, 

Each  one  did  take  a  several  Street, 
And  all  along  escaping  Wrong, 

At  BiUinigate  they  all  did  meet. 
Like  People  poor,  in  Orave$end  Barge, 
They  simply  went  with  all  their  Charge, 

*  ♦  «  ♦  ♦ 
"  And  with  a  prosp'rons  gale  of  Wind, 

In  FlandiTi  they  did  safe  arrive, 
This  was  to  them  great  Ease  of  Mind, 
And  from  their  Hearts  ninoh  Woe  did  drive, 
And  so  with  thanks  to  Qod  on  high, 
They  took  their  way  to  Oermany, 

*'  Thus  as  they  travel'd  still  disgois'd, 

Upon  the  Highway  suddenly, 
By  cruel  Thieves  they  were  surpris'd. 

Assaulting  their  small  Company, 
And  aU  their  Treasure,  and  their  Store, 
They  took  away,  and  beat  them  sore. 

'*  The  Nurse  amidst  of  all  their  Fright, 

Laid  down  the  child  upon  the  Ground, 
She  ran  away  out  of  their  Sight, 

And  never  after  that  was  found. 
Then  did  the  Dutchess  make  great  Moan, 
With  her  good  Husband  all  alone. 

*'  The  Thieves  had  then  their  Horses  kill'd, 

And  all  their  Money  quite  had  took. 
The  pretty  Baby,  almost  spoil'd. 

Was  by  the  Nurse  likewise  forsook. 
And  they  for  from  their  Friends  did  stand. 
And  succourless  in  a  strange  Land. 

4c  3|c  4(  4e  4c 

"  Sometimes  the  Dutchess  bore  the  Child, 

As  Wet  as  ever  she  cou'd  be. 
And  when  the  lady  kind  and  mild. 

Was  Weary,  then  the  Child  bore  He ; 


46  A  HOBLB  TAMXLY  OF  THB   MIDDLS   AaSS. 

And  thus  they  one  another  eas'd,  . 

And  with  their  Fortunes  seem'd  well  pleased. 

"  And  after  manj  a  weary  Step» 

All  Wet-shod  both  in  Dirt  and  Mire, 
After  much  Grief  their  Hearts  yet  leap, 

For  Labonr  doth  some  Best  require, 
A  Town  before  them  they  did  see, 
But  lodged  there  they  cou'd  not  be. 

•(  From  House  to  House  then  they  did  go. 

Seeking  that  night  where  they  might  lie  ; 
But  want  of  Money  was  their  Woe, 

And  still  their  Babe  with  Cold  did  cry ; 
With  Cap  and  Knee  they  Court'sy  make, 
But  none  of  them  won*d  Pity  take. 

"  Lo !  here  a  Princess  of  great  Blood. 

Doth  pray  a  Peasant  for  Relief, 
With  Tears  bedewed  as  she  stood, 

Yet  few  or  none  regard  her  Grief ; 
Her  Speech  they  cou*d  not  understand, 
But  some  gave  money  in  her  Hand. 

"  When  all  in  vain  her  Speech  was  spent. 
And  that  they  could  not  House-Boom  get, 

Into  a  Church- Porch*  then  they  went 
To  stand  out  of  the  Rain  and  Wet ; 

Then  said  the  Dutchess  to  her  Dear, 

0  that  we  had  some  Fire  here. 

"  Then  did  her  Husband  so  provide. 

That  Fire  and  Coals  they  got  with  Speed, 
She  sat  down  by  the  Fire-Side, 

To  dress  her  Daughter  that  had  need ; 
And  while  she  dressed  it  in  her  Lap, 
Her  Husband  made  the  Infant  Pap. 

"  Anon  the  Sexton  thither  came. 

And  finding  them,  there  by  the  Fire, 
The  drunken  Knave  all  void  of  Shame, 

To  drive  them  out  was  his  desire, 
And  spuming  out  the  Noble  Dame, 
Her  Husband's  Wrath  he  did  inflame, 

*  *'  Of  St.  Willebrode,  at  Wetel  in  Germany,  wherein  the  Duteheas  fell  in 
Labour,  and  was  deliver'd  of  a  Bon,  called  Peregrine^  afterwards  Lord 
WiUoughby  of  Ereiby.^—See  Oollins's  Peerage,  tte. 
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*'  And  all  in  Fury  as  he  stood. 
He  wrong  the  Chorch  Keys  from  his  Hand, 

And  struck  him  so  that  all  the  Blood, 
Ran  down  his  head  as  he  did  stand ; 

Wherefore  the  Sexton  presently, 

For  Aid  and  Help  aloud  did  cry. 

**  Then  came  the  Officers  in  hast. 

And  took  the  Dutchess  and  her  Child, 
And  with  her  Husband  thus  they  past, 

Like  Lambs  beset  with  Tygers  wild  ; 
And  to  the  Governor  were  brought, 
Who  understood  them  not  in  ought. 

"  Then  Master  Bertie  Brave  and  Bold, 

In  Latifi  made  a  gallant  Speech, 
Which  all  their  Miseries  did  unfold, 

And  their  high  Favour  did  beseech  ; 
With  that  a  Doctor  sitting  by, 
Did  know  the  Dutchess  presently. 

'*  And  thereupon  arising  straight, 

With  Looks  abased  at  the  Sight, 
Unto  them  all  that  there  did  wait, 

He  thus  broke  forth  in  Words  aright ; 
Behold !  within  your  Sight,  quoth  he, 
A  Princess  of  most  high  Degree  ! 

**  With  that  the  Governor,  and  all  the  rest 

Were  much  amaz'd  the  same  to  hear ! 
Who  Welcomed  this  new-come  Guest, 

With  Rev'rence  great,  and  Princely  Ghear ; 
And  afterwards  convey'd  they  were, 
Unto  their  Friend  Prince  Ocuimir, 

**  A  Son  she  had  in  Germany, 

Peregrine  Bertie  call'd  by  Name, 
Simam'd  the  good  Lord  WHloughhy, 

Of  Courage  great,  and  worthy  Fame ; 
Her  Daughter  young,  that  with  her  went. 
Was  afterwards  Countess  of  Kent'' 

The  dnohess,  with  Mr.  Bertie  and  their  daughter,  foimd 
an  asylam  at  Wesel,  where  shortly  after  a  son  was  born  to 
them,  whom,  as  he  was  bom  in  their  pilgrimage^  they  named 
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Peregrine.*  On  the  death  of  Qneen  Mary,  the  family  returned 
to  England,  and  resumed  the  station  to  which  their  rank 
entitled  them.  Peregrine  was  brought  ap  at  court,  nnder 
Cecil,  and  he  seems  to  have  received  an  edaoation  snitable  to 
his  position,  for  when  only  thirteen  years  old  he  wrote  a 
Latin  letter  to  the  secretary  of  state.  His  mother  died  when 
he  was  twenty-fiye  years  old,  and  he  then  became  Lord 
Willonghby.  It  would  appear  that  his  father,  Richard 
Bertie,  had  made  a  claim  to  use  the  title,  by  courtesy,  if  not 
of  right ;  for  some  letters  from  the  duchess,  begging  for  some 
such  favour,  appear  in  the  Hatfield  MSS.t  This  claim  was 
rejected,  but  Peregrine's  claim  was  at  once  admitted.  In 
Strype's  Annals  it  is  stated  that  the  father  obtained  a  decree 
from  the  queen  granting  him  the  right  to  use  the  title,  bat 
if  he  did  he  never  used  it.  In  1582  Peregrine,  Lord 
Willoughby,  was  commanded,  with  the  Earl  of  Leicester, 
and  other  principal  lords  of  the  country,  to  accompany  the 
Duke  d'Alen^on  to  Flanders  on  his  return  from  a  fruitless 
effort  to  obtain  the  hand  of  Queen  Elizabeth.  Thence  the 
queen  sent  him  to  Denmark  to  invest  the  king  of  that 
country  with  the  Order  of  the  Garter.  Three  years  later  he 
went  to  the  Low  Countries  with  Leicester,  and  was  appointed 
governor  of  Bergen  op  Zoom.  Here  he  conducted  matters 
BO  satisfactorily  that,  on  Leicester's  return  to  England  in 
1586,  he  was  appointed  to  succeed  him  in  the  command  of 
the  English  troops  in  Holland,  and,  under  his  leadership,  the 
States  of  the  Netherlands  were  consolidated,  and  their 
independence  confirmed.  After  his  return  to  England  in 
1588  or  1589  he  became,  owing  to  the  death  of  Leicester, 
head  of  the  military  affairs  of  the  country  in  1596.  We  find 
him  entitled,  in  a  letter  preserved  in  the  manuscripts  of  Lord 

•  Memoir  of  Peregrine  Bertie^  Lond.,  1838,  p.  16. 

fHigt.  MSB.  Oomm.  Calendar  of  the  M88.  of  the  MarquU  of  SaUelntry, 
Pifi  I,  477,  479,  481. 
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Leconfield,  at  Petworth,  ''  the  Right  Hononrable  Peregrioe 
Bertye,  Enight,  Lord  Willonghby  of  Willonghby,  Blake  and 
Earsbye,  Lord  Governor  of  Her  Majesty's  Town  and  Castle 
of  Berwick,  and  Lord  Warden  of  the  Marches  anenst 
Scotland/'  at  which  place  he  died.  In  1694  he  had  been  to 
Spa  for  his  health,  to  which  place  the  qneen  wrote  him  a 
letter  commencing  ''Good  Peregrine.  We  are  not  a  little 
^ad,  that  by  yonr  journey  yon  have  received  snch  good  frait 
of  amendment;  especially  when  we  consider  what  great 
vexation  it  is  to  a  mind  devoted  to  actions  of  honour,  to  be 
restrained  by  any  indisposition  of  body  from  following  those 
courses  to  yonr  own  reputation,  and  our  great  satisfaction, 
you  have  formerly  performed,"  and  the  letter  concluded  with 
"  your  most  loving  Sovereign,  E.R."  * 

He  died,  full  of  honours,  in  1601,  when  only  46  years  old, 
leaving  behind  him,  besides  an  unspotted  military  and 
political  record,  the  still  higher  name  of  the  good  Lord 
Willonghby.  The  title  continued  through  his  son  Peregrine, 
and  their  genealogical  tree  shows  that,  through  their  various 
marriages,  they  were  connected  with  nearly  all  the  higher 
aristocracy  of  England.  The  family  is  now  represented  by 
the  Baroness  Willonghby  de  Eresby,  of  Grimsthorpe  Castle, 
Lincolnshire. 

We  must  now  return  to  the  two  daughters  of  the  first 
duchess — Frances,  who  became  Duchess  of  Suffolk  on  the 
death  of  her  half-brother,  and  whose  history  we  will  presently 
follow,  and  Eleanor,  who  was  married  to  Henry  Clifibrd, 
Earl  of  Cumberland,  one  of  whose  daughters,  Margaret, 
married  Henry  Strange,  Lord  Derby,  the  progenitor  of 
the  noble  family  residing  at  Enowsley.  Margaret  sufiered 
from  the  jealousy  of  Elizabeth,  for  after  the  death  of  her 
cousins  she,  as  representing  the  House  of  Suffolk,  was  on 

*  David  Lloyd's  The  8tate$7nen  and  Favourita  iinee  the  Befortnationj  p.  849. 
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pretence  of  praetising  magic  thrown  into  the  Tower  in  1580, 
where  she  remained  Beyeral  years,  her  sole  offence  being  that 
she,  with  Mary  Qaeen  of  Scots,  were  the  next  heirs  to 
Elizabeth.  Her  ultimate  bie  is  not  known,  bat  she  lived 
till  1596,  and  it  is  belieyed  died  in  prison. 

We  will  now  retnm  to  Frances — the  elder  daughter — ^who 
married  Henry  Grey,  Earl  of  Dorset,  who  was  subsequently 
raised  to  the  Marquisate,  and  eyentnaUy  to  the  rank  and 
title  of  his  wife,  and  became  Duke  of  Suffolk.  It  is  curious 
to  remark  upon  the  paucity  of  nude  children » bom  during 
these  times  to  the  fiunilies  connected  with  the  royal  line,  for 
while  Henry  Yin,  with  six  wives,  had  only  one  son,  afterwards 
Edward  YI,  neither  Mary  nor  her  two  daughters  left  any  but 
female  children,  and  the  singular  &ct  exists  that  at  the  death 
of  Edward  YI,  there  were  twelve  or  fourteen  ladies  who 
might  successively  claim  the  throne  before  a  male  heir  could 
be  found. 

Frances,  Duchess  of  Suffolk,  was,  perhaps  not  unnaturally, 
being  a  niece  of  the  reigning  monarch,  a  proud  and  haughty 
dame,  and  in  her  intercourse  with  her  family  she  ruled  with 
a  rod  of  iron,  and  exacted  most  abject  submission  to  all  her 
commands.  Her  youngest  daughter,  from  whose  auto- 
biography'*' we  shall  have  frequent  occasion  to  quote,  says  her 
temper  was  fully  as  high  as  her  blood.  She  told  her  children, 
when  they,  poor  little  things,  wanted  to  have  a  romp  together, 
or  to  flatten  their  noses  against  the  window  to  see  a  gay 
cavalcade,  that  ''always  the  race  of  the  Tudors  should 
never  forget  by  trifling  act  or  deed  the  royal  stock  from 
which  they  be  sprung ; "  fortunately,  she  was  much  occupied 
at  court,  and  hence  she  paid  bat  few  visits  to  the  children's 
quarters,  which,  says  her  daughter,  **  was  so  much  the  better, 
for  never  did  she  come  but  to  scold.  Woe  betided  the  poor 
daughter  who  was  in  fault;   full  well  was  she  bobbed  and 

•  The  TabUtU  hooke  of  Ladye  Marye  Keye$,  1604. 
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thamped,  pinched  and  bamped,  and  oft  times  made  to  eat 
the  verie  hardest  crnst  which  the  kitchen  would  yield." 

Henry  Grey  and  this  prond  dochess  had  three  daughters, 
a  short  sketch  of  whose  lives  is  our  next  task. 

Of  the  eldest,  Jane,  I  need  scarcely  speak,  as  she  formed 
the  subject  of  the  last  paper  I  had  the  honour  to  lay  before 
the  Society.*  Suffice  it  to  say  that  she  was  married  to  Lord 
Guildford  Dudley,  son  of  the  Duke  of  Northumberland, 
who  placed  her  on  the  throne  on  the  death  of  her  cousin 
Edward  YI,  from  whence  she  was  cast  down  and  sent  to  the 
Tower.  Even  then  she  might  have  lived  happily,  but  her 
father-in-law  and  uncles,  mixing  themselves  up  in  Wyat's 
rebellion,  indicated  clearly  to  the  advisers  of  Mary  that  she 
could  not  sit  securely  on  her  throne  while  Jane  lived  to 
serve  as  a  focus  for  Protestant  intrigue,  and  she  was  therefore 
beheaded,  and  followed  to  the  scaffold  by  her  father. 

The  next  daughter,  Eatherine,  was  beloved  by  and 
attached  to  Lord  Hertford,  heir  to  the  late  Duke  of 
Somerset,  the  Protector,  but  political  enmity  between  the 
families  forbade  the  union,  and  she  was  married  to  Lord 
Herberte  in  155S. 

Eatherine  had  been  the  favourite  child  of  her  mother, 
and  was  a  girl  of  tender,  merry  spirit,  while  her  husband 
was  a  **  haughty,  unbending  kinde  of  man  whom  we  could 
mightilie  fear,  but  never  regard  with  affection ;  "  it  is  not  to 
wondered  at,  then,  that  they  did  not  live  happily  together, 
especially  when  it  is  borne  in  mind  that  Eatherine  loved 
another;  and  eight  years  after  their  marriage .(1661),  a  violent 
quarrel  took  place,  which  resulted  in  their  agreeing  to  a 
divorce,  and  Eatherine  at  once  secretly  married  her  old  lover, 
the  Earl  of  Hertford.  Her  new  husband  had  to  leave  for 
foreign  parts  soon  after  the  wedding,  but  the  course  of  events 
necessitated  the  avowal  of  the  marriage,  at  which  Queen 

*  See  Vol,  zxxyiii,  155. 
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Elizabeth,  who  was  then  on  the  throne,  was  very  indignant. 
The  Earl  retnmed  at  once  to  support  his  wife  by  his  preBence, 
and  they  were  both  sent  to  the  Tower,  where  their  first  baby, 
a  bonnie  boy,  was  born  in  1662/  The  Tower  was  not  what 
we  understand  by  the  term  prison ;  it  was  a  small  town  snr- 
roanded  by  walls,  and,  though  it  contained  dungeons  for  use 
on  occasion,  many  of  the  so-called  prisoners  had  free  use  of 
the  whole  place,  and  were  quartered  upon  various  officials, 
with  whom  they  lived,  and  who  were  responsible  for  their 
safety.  So  Lord  Hertford  and  Lady  Eatherine,  though  resid- 
ing in  difierent  houses,  met  together  frequently,  and  were 
visited  by  their  friends ;  Eatherine's  younger  sister.  Mazy, 
often  going  to  play  with  her  little  nephew.  In  1568, 
Katherine  and  her  husband  were  released  for  awhile  to  escape 
a  bad  fever  which  raged  in  the  precincts  of  the  Tower, 
Eatherine  being  entrusted  to  the  care  of  her  uncle.  Lord 
John  Grey.  In  the  following  year,  Eitherine  gave  birth  to 
another  son, — an  additional  offence  to  the  Queen,-;- for  in 
1562  a  commission  had  been  appointed  which,  in  1565, 
declared  the  marriage  between  Hertford  and  Eatherine  to  be 
unlawful. 

Let  us  now  follow  the  fortunes  of  the  youngest  daughter, 
Mary.  She  seems  to  have  been  almost  the  drudge  of  the 
family,  for  she  was  at  everyone's  beck  and  call.  She  says  she 
was  small,  and  not  quite  straight  in  her  back,  but  Dan  Cupid 
had  found  her  out.  Ten  years  before,  her  father  used  to 
fish  in  the  Thames,  and  on  one  occasion,  when  so  occupied, 
he  heard  a  splash,  and  saw  a  gentleman  struggling  in 
the  water.  He  at  once  swam  to  him,  and  saved  his  life. 
Mr.  Eeyes,  who  was  thus  rescued,  was  a  gentleman  of  wealth, 
but  not  of  noble  blood,  and  a  friendship  sprung  up  between 
the  families.  Living  as  he  did,  near  the  court,  Mr.  Eeyes 
succeeded  in  obtaining  the  post  of  serjeant-porter  at  the 
palace  for  his  son  Martin,  who  was  of  noble  presence,  and 
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upwards  of  six  feet  high.  The  friendship,  which  had  its 
origin  in  the  saying  of  his  father's  life,  continued,  bat,  as  he 
was  not  noble,  of  course  anything  more  than  friendship  was 
out  of  the  question,  though  there  were  frequent  conversations 
between  the  queen's  little  maid  of  honour  and  the  tall 
sergeant-porter.  While  Mary  was  thus  occupied  with  her 
attendance  on  the  queen,  and  her  practising  on  the 
virginalls,  and,  shall  we  add,  her  conyersations  with  the 
porter,  her  mother,  the  proud  duchess,  now  approaching 
her  fiftieth  year,  found  it  necessary  to  take  much  horse 
exercise,  which  had  become  fashionable,  as  the  queen  had 
caused  to  be  introduced  a  new  saddle,  ''on  which,"  says 
Lady  Mary,  ''a  body  was  to  sit  side-ways."  One  day,  how- 
ever, the  startling  news  came  that  the  duchess  had  not 
returned  from  her  ride,  and  further  enquiry  showed  that  her 
frequent  excursions  in  the  company  of  her  "  Master  of  the 
Horse  "  had  resulted,  as  such  rides  have  frequently  resulted 
since,  in  a  marriage  between  the  Tudor  duchess  and  her  low- 
bom  groom,  Adrian  Stokes.  Poor  Mary,  well  might  she 
say  ''  a  bodye  might  have  struck  me  down  with  a  straw." 

Eatherine,  in  the  Tower,  took  the  matter  a  little  more 
philosophically,  and  chuckled  oyer  the  fact  that  "  henceforth 
there  will  be  no  more  talk  of  the  renowned  Tudor  race  from 
the  lips  of  our  Lady  Mother,  lest  a  Tudor  ghost  should  arise, 
and  with  his  mailed  gauntlet,  strike  her  dearly  beloved.  Master 
Adrian  Stokes,  nigh  unto  death."  The  duchess  soon  showed 
that  if  she  had  made  a  bad  choice  she  would  abide  by  it, 
for  she  wrote  to  Mary  and  told  her  of  her  marriage,  and  said 
that,  as  she  preferred  seclusion  with  her  dear  husband,  she 
should  henceforth  live  at  Bradgate.  She  recommended  Mary 
to  follow  her  example  and  get  married,  and  she  concluded  by 
saying  she  did  not  wish  her,  nor  even  Eatherine,  her  favourite 
daughter,  to  visit  her  until  they  could  accept  Adrian  Stokes 
as  their  father,  with  proper  reverence  and  submission.     It 
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was  quite  anticipated  that  Elizabeth  woald  have  sent  the 
couple  to  the  Tower,  but  as,  singularly  enough,  she  was  at 
the  time  supposed  to  have  her  own  eyes  fixed  upon  her 
"Horsekeeper/'  the  Earl  of  Leicester,  she  said  little  about  it, 
only  expressing  her  astonishment  that  her  aunt  should  have 
so  demeaned  herself.  Alas,  a  very  few  months  were  sufficient 
to  unmask  the  man,  who  turned  out  to  be  a  common,  ill-bred, 
"  horsey "  fellow,  who  sacrificed  everything  to  his  own  low 
and  vulgar  tastes,  broke  horses  on  the  lawn,  and  had  the 
house  full  of  dogs,  while  his  poor  wife— erst  the  proud 
duchess  -was  broken  in  health  and  spirit.  .At  length  Mary 
was  sent  for,  and  she  and  her  aunt  Eleanor,  the  Countess  of 
Cumberland,  went  down  with  all  speed,  only  to  find  the  poor 
duchess  lying  at  the  point  of  death.  While  they  were  in  her 
chamber,  nearly  heartbroken,  they  heard  a  great  noise  in  the 
next  room,  and  soon  the  door  was  thrust  open  by  Stokes, 
who  strode  in  with  ''  good  een  to  you  bothe :  I  hope  I  see 
your  ladyshippes  well ;  looke  at  my  poore  ould  woman  now, 
isn't  she  bad  ?  Beg  pardon,  ladies,  for  being  covered  before 
ye.  But  have  a  good  heart,  wife,  you  ain't  a-goinge  to  drop 
on  your  race  course  yet."  The  duchess  motioned  him  to 
leave  the  room, — "  What !  am  I  to  go  ?  Very  well,  have 
your  own  way,  and  live  the  longer,"  then  adding,  with  a 
broad  grin,  "  But  a  year  agone  things  was  different ;  I  had  no 
need  to  be  trotted  back  like  a  lame  horse.  It  ''b  very  good  of 
your  ladyshippes  to  come  so  far,  so  pray  make  yourselves 
right  welcome — no  formes  here,  all  the  bodyes  do  as  they 
like."  Soon  after  he  left  the  room,  with  an  awkward  sort  of 
reverence,  slammed  the  door  after  him,  and  then  they  "  heard 
his  whistle  on  the  back-stairs,  calling  to  a  number  of  great, 
huge,  uncouth  dogs,  who  barked  and  whined  for  many 
minutes  afterwards  as  never  did  we  hear  afore."  Mary  adds, 
"  Oh,  that  Master  Stokes  was  an  awful  creature."  The 
duchess   lived  only   two  days  longer.     Her  firat  husband's 
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brother,  Lord  John  Grey,  came  the  next  day,  and  gaye 
orders  for  thd  funeral  after  her  death,  for  Stokes  had  gone 
for  comfort  to  the  brandy  bottle,  and  was,  of  course,  unfit  to 
transact  any  business.  The  duchess's  maid  told  Mary  that 
some  papers  of  importance  were  in  the  writing  cabinet,  and 
they  were  delighted  to  find,  in  a  secret  drawer,  a  deed  of  gift, 
legally  drawn  up  and  witnessed,  giving  Bradgate,  and  all  its 
lands,  to  Lord  John  Grey,  so  that  Master  Stokes  had  to 
return  to  the  mire  from  which  he  ought  never  to  have  been 
raised. 

Let  us  now  return  to  London.  Katherine  and  her 
husband.  Lord  Hertford,  are  still  in  the  Tower,  and  Mary 
is  now  left  to  herself.  Whilst  she  is  wondering  what  is  to 
be  her  course,  she  was  sat  one  beautiful  morning  reading 
Ascham's  School  MasteVy  when  she  was  called  into  the 
serving  hall  to  see  a  messenger  from  foreign  parts.  She 
says,  '*  Fancy  a  great  big  burly  man,  booted  and  spurred,  his 
thick  leather  doublet  and  jerkin  all  besmeared  with  mud,  and 
dusty  shoes;  truly  did  he  look  jaded  with  much  travel. 
'  Lady,'  said  he,  *  pardon  the  unseemliness  of  my  attire, 
but  I  am  come  express  from  her  Grace  the  Dowager 
Marchioness  of  Dorset,  who  did  herself  specifically  charge 
me  with  this  billet  to  be  delivered  into  no  other  hands  but 
your  ladyship's.' "  The  marchioness  was  Mary's  grandmother, 
who,  broken  hearted  at  the  loss  of  her  husband,  her  two 
sons,  and  her  favourite  granddaughter,  Jane,  had  retired  to 
France,  and  had  lived  there  till,  nearly  eighty  years  old,  she 
heard  of  the  duchess's  folly,  when  she  started  for  her 
ooansion  in  the  Minories,  where  she  asked  Mary  to  come  to 
her  as  soon  as  she  could,  as  she  should  be  there  almost  as 
soon  as  her  letter  could  arrive.  Mary  gladly  took  up  her 
abode  with  the  old  lady,  and  we  can  hope  that  her  attentions 
were  such  as  to  repay  the  kindness.  Her  mourning  pre- 
vented her  going  out  much,  but  they  received  visitors  at 
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home,  and  they  made  the  discovery  that  all  Master  Keyes's 
family  were  delightful  people — ^the  old  marchioness  was 
especially  struck  with  the  niceness  of  Master  Martin,  who 
seems  to  have  made  himself  generally  agreeable,  and  often 
jested  with  the  French  companion  of  the  Marchioness. 
'' Sometimes/'  Mary  says  ''we,"  that  is  Mary,  her  cousins 
Margaret  Clifford  and  Magdalen  Bertie,  and  Cicely,  Martin 
Reyes's  sister,  ''  did  spend  the  best  part  of  the  fine  afternoons 
in  rambling  walks,  with  only  the  French  maid  for  chaperone, 
and  cute  was  she  to  observe  how  Master  Martin  did  alwaies 
pop  upon  us  when  leaste  could  we  expect  him.  '  Ah,  Miladi 
Mary,  j'en  suis  snr  dis  handsome  Master  Eeyes  il  voub 
adore,  what  for  you  blush?  He  love  you,  you  love  him, 
me  tink  vraiment  que  c'est  un  affair  fini.' "  " Certain  was  it" 
Mary  goes  on  to  say,  "  that  mamzelle  never  speked  a  truer 
word,  for  not  many  days  after,  on  one  of  our  excursions,  some- 
how was  it  that  me  and  Martin  was  left  alone.  Oh,  how  well 
do  I  remember  the  narrow,  lane  and  the  high  trees  which, 
arching  their  boughs  above  our  heads,  gently  waved  in  the 
soft  air,  the  beautiful  azure  sky  peeping  through  the  leaves, 
the  fragrance  of  the  sweet  dog  roses  and  whitethorn  was  so 
rural  and  pretty,  we  did  find  ourselves  sauntering  up  and 
down  this  lane,  albeit  was  we  silent  for  manie  minutes,  when, 
oh,  how  greatly  was  I  astonied,  Martin  caught  my  hand, 
and  looking  down  into  my  face  (for  he  was  so  lofty  in  stature, 
while  poor  me  was  even  like  a  mite  in  comparison),  so  did  he 
burst  forth  a  torrent  of  love  speeches — No,  if  my  life  was  to 
be  tookt  can  I  not  recollect  what  he  said,  for  it  was  so  sudden, 
all  in  a  moment  like."  There  are  many  here  who  can,  I 
dare  say,  sympathise  with  this  yonng  couple,  and  scenes  like 
this  are  not  to  be  made  the  subject  of  comment,  so  I  will 
pass  on,  and  not  do  as  Mary's  companions  did  when  this 
guilty  young  couple  rejoined  them,  looking,  no  doubt,  very 
innocent,  for  they  all  burst  out  laughing  at  them.     Mary's 
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father  and  mother  being  dead,  she  thought  she  had  a  right  to 
dispose  of  her  hand,  bat  she  was  still  a  more  important 
personage  than  she  thought  herself.  She  tried  to  take  advice 
from  her  aunt,  but  the  fear  of  the  queen  was  before  Lady 
Eleanor,  and  she  said  she  did  not  want  to  know  anything,  and 
then  she  could  tell  nothing.  She  kissed  Mary,  and  wished 
her  well,  but  reminded  her  of  Katherine's  fate.  Mary  took 
her  aunt  to  mean  that  she  could  do  as  she  liked  so  far  as  she 
was  concerned,  so  she  determined  to  tell  the  old  granddam 
who  had  been  so  kind  to  her,  and  with  whom  she  lived  when 
not  on  duty  at  the  palace.  The  old  lady  said  she  could  not 
interfere  with  matters  of  that  sort  at  her  age,  but  she  added 
she  was  really  very  deaf,  and  she  would  be  entirely  so,  and 
blind  besides,  if  that  would  help  them,  and  that  they  could 
have  the  services  of  her  French  maid.  Upon  this  Mary 
wrote  to  Martin,  and  they  arranged  that,  after  a  great  festivity 
which  was  to  be  given  in  honour  of  a  royal  visitor,  they  would 
seize  the  opportunity  afforded  them  by  the  excitement,  and  be 
secretly  married.  One  reason  for  taking  this  opportunity  was 
the  fact  that  all  the  maids  of  honour  were  to  have  new  dresses 
for  the  occasion.  Mary  describes  her  dress,  and  she  says, 
''  my  reader  may  well  imagine  that  my  robe  was  made  with 
more  care,  and  my  vanity  may  be  excused  if  I  say  I  thought 
more  of  that  robe  than  ever  I  did  before."  She  went  to  show 
it  to  her  grandmother,  who  was  not  only  pleased  with  it,  but 
suspecting  it  was  intended  for  a  more  momentous  occasion 
even  than  the  royal  festivity,  gave  Mary  a  sandalwood  casket, 
saying  she  would  like  to  add  some  ornaments  to  the  pretty 
robe.  The  casket  contained  some  strings  of  pearls,  ''  as  big 
as  never  was  the  like."  The  great  day  came,  and  after  the 
queen  had  retired,  about  one  o'clock,  Mary  and  her  cousin, 
Lady  Magdalen  Bertie,  stole  from  their  room  along  the 
darkened  passages,  leaving  behind  them  a  little  dog  which  had 
been  given  to  Mary  by  Martin.     Martin  and  his  friend  met 
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them,  and  escorted  them  to  the  room  allotted  to  the  serjeant- 
porter,  from  which  came  Bonnds  of  merriment  and  laaghter. 
When  the  door  was  pushed  open,  and  Mary  recovered  her 
sight,  dazzled  for  a  moment  by  the  light  after  their  passage 
through  the  dark  corridors,  she  was  surprised  to  see  the  old 
marchioness  seated  at  the  head  of  the  table.     After  expres- 
sions of  surprise  and  delight,  the  priest  was  called  on  to  do 
his  work.    He  was,  Mary  says,  a  ''  little  roley  poley  kind  of 
man,**  but  he  married  them  in  due  form.    After  a  hasty 
supper,  Mary  and  Magdalen  started  back  to  their  room, 
escorted  by  Martin  and  his  friend,  and  while  walking  as 
quietly  as  they  could  through  the  darkened  passages,  their 
voices  were  recognised  by  the  little  dog  who  was  waiting  for 
them,  and  he  set  up  such  a  barking  as  effectually  roused  all 
the  people,  who  came  poking  their  nightcaps  out  of  their 
doors,  and  of  course  saw  all  these  young  folks.     The  gentle- 
men ran  one  way  and  the  girls  the  other,  and  they  hoped 
they  would  hear  no  more  of  it.     Early  next  morning  Mary 
ordered  her  coach,  and  set  off  to  take  Magdalen  home,  and 
then  to  go  to  her  grandmother*s  to  wait  the  result  of  the 
disturbance.    Mary  quite  expected  that  she  would  be  called 
on  to  explain  what  she  had  been  about  on  the  previous  night. 
The  first  news  was  a  letter  from  Magdalen  to  say  that  all  was 
found  out,  and  that  some  spiteful  old  maid  had  told  all 
about  it;  Martin  called  soon  after,  and  was  invited  by  the 
marchioness  to  make  her  house  his  home  with  Mary,  and 
there  they  waited  to   see  what  course  events  would  take. 
After  a  week  had  elapsed,  and  no  sign  had  been  made,  they 
began  to  hope  the  queen  had  determined  to  take  no  notice  of 
them,  but  then  came  the  fatal  order  commanding  the  arrest 
of  "the  younger  daughter  of  the  late  Duke  of  Suffolk,  com- 
monly called  the  Lady  Mary  Grey,  for  her  to  be  forthwith 
lodged  in  the  Tower,  there  to  await  the  pleasure   of  her 
Majesty  the  Qaeen.'*       She  was  allowed  to  take  her  maid 
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with  her,  and  bad  tolerable  freedom  in  the  Tower,  spending 
much  time  with  her  sister  and  the  children,  but  of  coarse 
she  was  strictly  prohibited  from  even  seeing  her  husband. 
Here  for  two  years  she  was  kept.  Lady  Lennox  was  the 
first  of  her  friends  who  was  released.  Then  the  elder  of 
Katherine's  children  died,  then  Eatherine  herself,  then  the 
other  child  was  removed,  and  Mary  was  left  by  herself.  At 
last  came  the  order  of  release — oh,  happy  moment!  but  only 
a  moment,  for  when  the  order  came  to  be  read,  it  was  found  to 
be  merely  a  change  of  prison,  and  ordered  her  to  be  taken  to 
Chequers  Court,  in  Buckinghamshire,  there  to  be  kept  with- 
out conference  with  any  ^ne.  The  Lieutenant  of  the  Tower, 
however,  showed  that  he  had  a  heart  if  his  queen  had  none, 
and  in  response  to  Mary's  prayers  to  be  allowed  to  see  her 
husband  and  her  grandmother  once  again  before  being  sent 
away,  she  was  told  that,  if  they  would  be  at  a  certain  place, 
at  a  specified  hour  on  the  following  day,  he  would  see  whether 
they  could  rest  there  for  ten  minutes.  The  meeting  took 
place — the  marchioness.  Cicely,  and  Martin  being  there — and 
they  sat  together  for  a  short  time  in  a  neighbouring  hostel ; 
a  sad  meeting,  for  it  showed  each  of  them  how  much  the 
others  had  suffered.  After  a  short,  too  short,  stay,  they  parted, 
and  Mary's  coach  drove  on.  Arrived  at  their  new  place  of 
confinement,  Mary  and  her  maid  were  shocked  to  find  it 
pitrely  a  prison,  very  different  from  the  comparative  freedom 
they  had  enjoyed  at  the '  Tower.  Wretched  dungeons, 
totally  unfit,  as  she  says,  for  a  Tudor  to  inhabit.  After  a  few 
days  she  was  allowed  to  walk  in  the  park ;  the  walls  were 
high,  and  there  was  no  possibility  of  escape.  Some  months 
later  they  found  a  closet  full  of  books,  which  helped  to 
solace  them  a  little,  and  then  Alice,  the  maid,  was  allowed  to 
go  outside  of  the  park,  and  one  day  she  found  that  an  old 
servant  of  the  Greys  lived  in  a  neighbouring  village,  and  a 
"  post  office  "  was  at  once  opened  forthe  transmission  of  letters. 
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Eventaally,  when  she  had  been  three  years  at  Chequers 
Court,  orders  came  that  Mary  was  to  be  sent  back  to 
London,  and  placed  in  charge  of  Sir  Thomas  Gresham — ^then 
living  in  Broad  Street — but  there  to  remain  without  con- 
ference with  any  one,  and  without  liberty  to  go  out.  She 
soon  made  her  preparations,  and  gladly  left  the  horrible 
prison.  She  was  received  with  kindness  on  her  arrival  at  Sir 
Thomas's  house.  Her  husband's  letters  had  informed  her  that 
he  was  broken  down  in  health,  principally  from  distress  at 
having  caused  her  so  much  trouble  and  anxiety,  and  she  was 
glad  to  be  so  much  nearer  to  him.  The  kind  words  of  her  new 
host,  and  his  gentle  treatment  of  her,  so  different  from  that 
of  her  late  jailers,  who  were  low  and  common  people,  were, 
she  says,  as  refreshing  to  her  as  a  hearty  meal.  Sir  Thomas 
told  her  he  would  have  a  talk  with  her  the  next  day,  after  she 
was  rested.  She  awaited  her  fate  with  some  anxiety,  and  was 
told  with  great  kindness  by*him  that  she  was  allowed  to  go 
out  with  his  family,  and  she  could  have  any  of  her  friends  to 
visit  her  except, — oh,  fatal  exception — you  and  Master  Keyes 
are  never  to  meet.  All  that  affection  and  care  could  do  to 
mitigate  her  troubles  the  good  knight  did,  and  when  the 
old  marchioness,  with  whom  Martin  had  lived  since  the 
death  of  his  parents,  wanted  to  come  and  see  Mary,  Sir 
Thomas,  who  knew  that  such  a  visit  would  annoy  the  queen, 
took  care  nobody  was  about  who  was  acquainted  with  the 
visitor,  so  that  no  tales  could  be  told.  However,  poor  Mary, 
knowing  her  husband  was  ill,  was  not  to  be  comforted, 
and  lived  but  unhappily  for  twelve  months,  when  in  the  spring 
of  1678  she  heard  from  Alice  that  Martin  was  much  worse, 
and  could  only  live  but  a  short  time.  Mary  promptly  fell  in 
with  a  suggestion  made  by  Alice,  that  she  should  write  to  the 
queen  herself.  She  did  so,  and  showed  the  letter  to  Sir 
Thomas,  who  not  only  promised  that  it  should  go,  but  that  he 
would  himself  write  one  to  accompany  it.   After  some  anxious 
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honrs — haanted  by  dread  that  no  answer,  or  an  anfavonrable 
one,  Wonld  be  returned,  or  that  if  a  faTonrable  one  came  it 
wonld  be  too  late — ^the  messenger  brought  a  letter  written 
by  the  qneen,  giving  her  permission  to  visit  the  honse  of  her 
grandmother,  and  a  farther  command  that  the  qneen  should 
be  daily  informed  of  the  state  of  Martin's  health.  It  is  pro- 
bable that  she  already  knew  that  her  favour  had  been  granted 
almost  too  late.  Mary  flew  to  her  husband's  side,  but  the 
sight  of  the  change  which  five  years  of  sickness  had  wrought 
in  him  was  too  much  for  her,  and  she  swooned.  On  her 
recovery,  the  doctor  told  her  that  her  husband's  life  was 
ebbing  away,  and  he  might  die  any  moment,  and  urged  her 
to  keep  up  her  strength  and  calmness.  The  necessity 
of  the  occasion  nerved  her,  and  she  sat  at  his  bedside  for 
some  hours  while  he  was  in  a  semi-conscious  state.  He 
whispered  words  feebly  in  her  ear,  and  his  last  were,  **  Eisse 
me,  dear  one,  I  now  die  huppy,  on  your  shoulder,  my  own 
loved  wife,"  and  then  he  ''  calmly  passed  away  with  a  softe 
murmur." 

The  queen  now  ordered  Mary's  release,  and,  her  aunt 
Eleanor  having  died  the  previous  year,  Mary  tended  her 
grandmother  for  about  two  years,  during  the  greater  part  of 
which  the  old  lady  was  stone  blind,  till  she  died-  Mary  then 
petitioned  the  queen  that  she  might  have  charge  of  her 
sister's  son,  whom  she  brought  up  till  1578,  when,  weary  of 
life,  broken  hearted,  but  mocked  by  kindness  from  the  queen 
who  had  so  cruelly  treated  her,  she  died  at  the  age  of  about 

forty  years. 

On  the  death  of  Katherine,  her  husband,  Lord  Hertford, 
was  taken  into  the  royal  favour  again,  and  we  find  him  ap- 
pointed to  meet  and  confer  with  the  Earl  of  Murray  respecting 
the  captivity  of  Mary,  Queen  of  Scots.  There  is  a  curious  letter 
from  Mary  to  some  one  unknown,  preserved  in  the  Salisbury 
MSS.  (i.  386.),  in  which  she  complains  bitterly  that  two  such 
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people  should  have  any  voioe  in  her  affairs,  for  Murray  was 
well  known  to  be  inimical  to  her,  and  Hertford,  having  a 
son  by  "  Dame  Eatherine/'  had  a  direct  interest  in  the  death 
of  Mary's  son,  James.  She  complains,  also,  that  Elizabeth 
had  promised,  in  case  of  the  death  of  James,  to  have  the 
Earl  of  Murray,  Mary's  illegitimate  uncle,  proclaimed  legiti- 
mate, and  King  of  Scotland. 

Under  James  I,  the  Earl  of  Hertford's  son.  Lord 
Beauchamp,  succeeded,  after  a  thirty  years'  fight  in  the  courts 
of  law,  in  establishing  the  legality  of  the  marriage  of  his 
father  with  Katherine  Orey,  which  had  been  declared 
unlawful  by  Elizabeth's  commission  already  referred  to. 
Beauchamp  died  before  his  father,  leaving  two  sons,  the  elder 
of  whom  died  without  issue. 

His  brother,  William  Seymour,  a  youth  of  twenty-three,  in 
1611,  undeterred  by  the  past  history  of  his  family,  which  surely 
showed  the  folly  of  secret  and  undesirable  marriages,  was 
privately  united  to  Arabella  Stuart,  the  cousin  of  the  king. 
Arabella,  who  was  at  that  time  in  her  thirty-eighth  year, 
represented  Margaret,  the  elder  sister  of  Henry  Vni,  while 
Seymour,  as  we  have  seen,  was  the  survivor  of  the  issue 
of  Mary,  the  younger  sister,  and  the  union  of  these  two 
branches  in  a  secret  manner  gave  great  offence  to  the  king. 
Arabella  was  at  once  committed  to  the  Tower,  but  I  cannot 
learn  that  her  husband  was  punished,  except  by  the  separ- 
ation. About  two  years  later,  Arabella  escaped  in  man's 
clothing,  and  actually  got  on  shipboard,  but  the  ship  was 
overhauled  by  a  royal  cruiser,  and  she  was  captured,  and 
recommitted  to  the  Tower,  where  she  died  insane  the 
following  year. 

Her  husband  subsequently  came  into  favour  at  the  court 
of  Charles  I,  married  again,  was  made  Marquis  of  Hertford, 
and  appointed  governor  to  the  Prince  of  Wales ;  he  was  sub- 
sequently advanced  to  his  great-grandfather's  title  of  Duke 
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of  Somerset,  a  dignity  which  he  only  enjoyed  for  a  few 
months.  He  left  two  grandsons  to  succeed  him,  but  both 
died  without  issue,  and  the  title  then  passed  to  a  collateral 
branchi  whose  fortunes  do  not  come  within  the  scope  of 
ibis  paper. 
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SOCRATES  AND  MODERN  THOUGHT. 
Bt  Rbv.  S.  FLETCHER  WILLIAMS. 

In  the  progress  of  thought,  it  is  often  as  important  to  over- 
throw as  to  establish ;  and  the  reformers  of  philosophy,  as 
well  as  of  religion,  have  all  been  stern  iconoclasts.  Emerson 
has  characteristically  said: — ''Beware  when  the  great  Qod 
lets  loose  a  thinker  on  this  planet.  Then  all  things  are  at 
risk.  It  is  as  when  a  conflagration  has  broken  oat  in  a  great 
city,  and  no  man  knows  what  is  safe,  or  where  it  will  end. 
There  is  not  a  piece  of  science  but  its  flank  may  be  tnmed 
to-morrow;  there  is  not  a  literary  reputation,  not  the  so- 
called  eternal  names  of  fame,  that  may  not  be  revised  and 
condenmed."  The  names  of  Aristotle,  of  Bacon,  of  Leibnitz, 
of  Kant,  may  be  adduced  in  illustration  of  this  position ;  but 
by  none  is  it  so  fully  illustrated  as  by  Socrates.  Each  of 
these  great  men  began  his  work  by  a  revolt  against  estab- 
lished authority,  and  each  reached  positive  conclusions  educed 
by  his  own  method :  Socrates  instituted  a  method,  but  did 
not  build  up  a  doctrine.  The  one-sidedness  of  their  methods 
produced  provincialisms  of  science,  and  by  the  mixture,  in 
their  positive  doctrines,  of  the  precious  and  the  vile,  gave 
demonstration  of  the  falsity  of  the  doctrine  of  Protagoras,  that 
"  the  individual  is  the  measure  of  all  things ; "  but  Socrates 
left  little  positive  teaching,  and,  on  this  account,  his  contribu- 
tion to  the  world's  thought  is  the  most  valuable  and  perfect. 
The  vis  inertia  of  man  is  but  too  well  satisfied  to  receive  a 
theory  well  wrought  out  and  plausibly  presented ;  and  that 
man  renders  the  greatest  service  to  humanity  who  comes  only 
as  the  searcher  and  trier  of  these  accepted  theories,  sounding 


66  SOOBATEB    AND    MODERN    THOUGHT. 

their  depths  or  shallows,  and  detecting  their  inconsisten- 
cies, until  mind  is  roused  to  seek  for  knowledge  more  solidly 
based,  and  in  greater  harmony  with  the  laws  of  thought.  If 
man  is,  according  to  the  description  of  Pythagoras,  ''a 
hunter  of  truth  " ;  and  if  the  bracing  and  development  of 
his  intellectual  energies  by  hardy  exercise  is  his  highest 
earthly  function,  and  his  surest  method  of  attaining  to  a 
clearer  vision  and  a  more  accurate  acquaintance  with  all  that 
may  be  known ;  it  is  undeniable  that  a  method  of  enquiry 
like  that  instituted  by  Socrates  is  the  greatest  intelleotaal 
boon  that  man  can  bring  to  his  fellow.  To  indicate  the 
place  of  this  remarkable  man  in  the  higher  departments  of 
human  affairs  is  the  object  of  the  present  paper. 

The  condition  of  Athens  during  his  life  was  such  as  ren- 
dered it  desirable  that  the  voice  of  such  a  man  should  be 
heard  in  its  streets.  It  had  been,  from  an  early  period,  the 
most  civilised  of  the  Grecian  cities.  The  province  of  Attica 
was  not  remarkable  for  fertility,  but  it  produced  great  men. 
The  wise  legislation  of  Solon  had  laid  the  foundation  of  a 
growing  prosperity ;  and,  in  the  wars  with  Persia,  the  Athe- 
nians had  taken  the  lead  in  that  grand  resistance  by  which 
the  overwhelming  Oriental  tide  had  been  rolled  back  broken 
to  its  native  shores.  The  city  had  been  almost  ruined ;  but 
the  princely  Gimon,  son  of  Miltiades,  the  hero  of  Marathon, 
and  himself  a  noble  leader  in  war,  had  taken  advantage  of  the 
desolation  to  remodel  its  form,  and  to  beautify  its  appearance. 
His  large  fortune  was  liberally  bestowed  upon  this  object. 
Groves  were  planted,  fountains  reared,  pleasant  walks  con- 
structed, and  the  first  of  the  famous  porticoes  arose  by  his 
munificence.  To  him  succeeded  the  splendid  rule  of  Pericles, 
who  carried  out  with  lavish  hand  the  designs  of  his  prede- 
cessor ;  and  although  he  changed  the  forms  of  the  govern- 
ment and  the  administration  of  justice,  injuriously,  as  I 
think,  to  the  interests  of  the  citizens,  yet,  by  his  patronage 
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of  Phidias,  he  gave  that  architectand  and  aenlptiiral  glory  to 
Athens  which  has  raised  it  above  even  the  envy  of  the 
world.  Under  his  administration,  the  Pirieas  was  onited 
with  the  city,  and  a  close  connection  established  with  its 
mercantile  port,  at  that  time  the  first  in  Greece.  Morality 
snfiered  nnder  the  united  influence  of  Pericles  and  Aspasia ; 
but  philosophy  deserted  its  Ionic  and  Italian  homes,  to  come 
to  the  place  where  genius  ruled  and  dispensed  its  favours. 
Literature,  previously  Hellenic,  now  became  Athenian,  and 
began  during  this  period  its  glorious  reign,  and  put  forth,  in 
one  rich  season,  its  most  perfect  bloom  and  fruitage.  **  The 
father  of  history  "  visited  Athens,  and  saw  the  Propyliea  yet 
uncompleted.  Thucydides,  an  Athenian,  was  ten  years  the 
senior  of  Socrates.    .Sschylus,-- 

"  Athenian  JEschylus,  Euphorion*8  son, 
Whose  deeds  are  registered  at  Marathon, 
Known  to  the  long-haired  Medes  who  met  him  there,*' — 

had  raised  tragedy  to  a  high  place.  Sophocles  and  Euripides 
followed,  adding  a  poetry  more  refined,  and  a  sentiment 
more  tender.  Comedy  arose — the  sure  accompaniment  of  a 
corrupt  and  luxurious  refinement — and  in  that  age  produced 
its  most  perfect  examples  in  the  Greek  language.  The 
sculptures  of  Phidias,  Gallicrates,  and  Mnesides,  the  paint- 
ings of  Parrhasius,  the  orations  of  Lysias  and  Isocrates, 
excited  and  delighted  the  people.  Athens  seemed  destined 
to  be  the  home  of  intellect  and  beauty*  Bathed  in  its  clear 
and  brilliant  atmosphere,  the  pale  and  monotonous  olive 
glowed  with  a  fresher  green ;  and  the  colours  on  the  marble 
were  so  brought  out,  blended,  and  subdued,  as  to  exhibit  a 
richness  of  tone  and  softness  of  harmony  not  realised  else- 
where. Such  a  region  could  not  fail  to  inspire  all  lofty 
minds;  and  I  do  not  wonder  to  find  that  the  intellectual 
status  to  which  it  then  attained  it  still  continued  to  maintain 
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long  after  it  ceased  to  be  the  capital  of  the  first  of  the 
Grecian  states,  and  threw  the  golden  chain  of  its  genins  over 
the  proad  power  which  vainly  fancied  that  Athens  had 
become  its  slave. 

At  the  time  when  Socrates  began  his  mission,  the  city 
had   become  wealthy.      The  improvements  carried  on  by 
Pericles  gave  employment  to  every  workman ;    commerce 
was  stimulated;  and  the  democratic  government  which  he 
developed  and  established  gave  encouragement  to  the  aspira- 
tions of  many  after  political  power.      The  arrangements, 
too,  by  which  the  functions  of  the  Areiopagns  had  been 
curtailed,   and   the   duty  of   administering    public  justice 
devolved  upon  the  public,  together  with  the  introduction  of 
payment  for  attending  to  public  affairs — ^all  tended  to  produce 
a  state  of  things  new  to  the  citizens,  and  by  their  require- 
ments gave  birth  to  new  desires  of  acquisition.     When  six 
thousand  of  the  inhabitants  were  annually  elected  to  fill  the 
office  of  administrators  of  the  public  economy,  and  to  preside 
in  judgment,  it  became  a  necessity  for  those  who  were  aspir- 
ing to  high  position  to  possess  the  art  of  winning  popular 
favour  by  at  least  the  appearance  of  superior  knowledge, 
and  by  the  power  of  eloquence.     The  latter  power  became 
necessary  also  in  self-defence,  for  in  the  unsettled  state  of 
the  democracy  no  man  could  feel  sure  of  life  or  liberty. 
Under  the  stem  rule  of  the  Areiopagns,  no  attempt  at 
eloquence  was  permitted  to  interfere  with  the  solemnity  of 
judicial  deliberation ;  but  when  an  assembly  of  some  hun- 
dreds of  citizens  was  intrusted  with  the  powers  of  jury  and 
of  judge,  and  no  professional  advocate  was  allowed  to  plead, 
it  behoved  every  man  to  possess  some  power  of  arguing  his 
own  cause.    Strange  methods  of  moving  the  judges  to  mercy 
were  at  times  adopted,  to  which  Socrates,  in  the  Apology^ 
refers — such  as  bringing  a  wife  and  little  children  to  plead 
by  their  helplessness.     Self-preservation  was  thus  combined 
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with  ambition  in  making  eyery  man  seek  to  be  an  orator ; 
and  according  to  the  uniTersally  recognised  law  of  supply 
and  demand^  professors  of  eloqnence,  of  statecraft,  and  of 
all  other  knowledge  and  art,  were  produced  in  abundance. 
From  the  fact  that  many  of  these  men  professed  almost 
nniversal  wisdom,  they  were  called  Sophists — ^a  word  which 
in  its  origin  had  not  the  sinister  meaning  which  it  now 
universally  bears.  Yet,  even  then,  it  had  an  undertone  of 
depreciation  in  it,  and  Aristotle,  not  lon^  after,  defines  it 
thus : — ''  The  Sophist  is  one  who  trades  in  unreal  wisdom." 
Some  of  them  undertook  special  departments  of  knowledge. 
Gorgias  professed  rhetoric ;  Hippias,  physical  science ;  but 
all  were  charged  with  professing  to  teach  young  men  the  art 
of  ruling  their  fellows,  and  of  '*  making  the  worse  appear 
the  better  reason."  With  such  understood  pretensions,  it 
is  no  matter  of  surprise  that  their  following  was  numerous 
and  aristocratic,  and  that  wealth  flowed  in  upon  them.  In  a 
time  when  there  were  no  libraries,  and  few  books,  oral 
instruction  was  the  only  method  of  communicating  know- 
ledge, and  the  Sophists  rose  to  a  height  of  influence  which 
better  men  have  found  it  difficult  to  attain.  The  account 
which  Plato  puts  into  the  mouth  of  Socrates  respecting  a 
visit  of  the  principal  Sophists  to  Athens,  enables  us  easily 
to  conceive  the  brilliant  effect  they  produced  on  the  minds  of 
their  followers.* 

Surrounded  by  the  wealthy  and  accomplished  youth  of 
Athens,  who  came  with  various  purposes — some  to  learn 
what  might  be  useful  to  the  right  framing  of  their  own 
lives ;  most  seeking  the  arts  by  which  they  might  attain  to 
the  dazzling  position  of  Pericles;  all  longing  for  a  royal 
road  to  knowledge  and  fame — the  position  of  the  Sophists 
was  one  of  peculiar  mark  and  importance,  but — notwith- 
standing Mr.  Grote's  attempt  to  make  them  appear  more 

'  Protagorat,  o.  15-18. 
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respeotable  charaoterSi  an  attempt  not  marked  by  the  Buocess 
which  his  charity  and  his  chivalry  deserve — I  cannot  look  at 
the  specimens  of  their  teaching  which  have  been  handed 
down  to  as  without  feeling  that  they  abased  their  position 
to  the  potposes  of  selfish  gain,  and  to  the  demoralisation  of 
those  who  came  nnder  their  inflaence.  I  do  not  object  to 
their  receipt  of  pay  for  the  instractions  they  imparted :  they 
had  a  right  to  live  by  their  profession,  and  there  never  was  a 
time  in  any  state  when  it  was  less  disrepatable  than  at  that 
time  in  Athens.  Bat  their  whole  pretensions  were  an- 
foanded ;  the  tendency  of  their  teaching  was  to  exalt  snocess 
at  the  expense  of  trath ;  and  the  principle  of  Protagoras,  to 
which  I  have  already  referred,  **  that  man — ^the  individual — 
is  the  measure  of  all  things,"— by  which  that  which  appeared 
to  the  individual  to  be  truth  was  truth  to  him,  and  that 
which  appeared  to  another  to  be  truth  was  truth  to  him, 
however  contrary  the  propositions  might  be  to  each  other, — 
was  a  principle  destructive  of  all  permanence  of  truth,  leav- 
ing no  invariable  criterion  by  which  it  may  be  ascertained, 
but  exposing  it  to  all  the  variation  of  human  feeling  and 
passion.  Apply  the  same  principle  to  virtue,  and  the  con- 
duct of  mankind  must  be  determined  by  laws  more  changeful 
than  the  clouds.  From  such  teaching,  what  but  scepticism 
and  immorality  could  spring  ? 

Through  the  midst  of  this  Athens,  full  of  indefinite  long- 
ings after  wisdom,  and  well-defined  aspirations  after  political 
eminence,  and  thus  amply  supplied  with  professors  of  every 
politic  art,  walked  Socrates,  with  naked  feet  and  old  thread- 
bare cloak,  talking  and  questioning.  Wherever  men,  especi- 
ally young  men,  were  to  be  found,  he  was  almost  sure  to  be; 
wherever  a  Sophist  had  set  up  his  stall,  to  exhibit  his  showy 
wares  for  sale  to  the  idle  and  ambitious,  there  he  appeared  in 
the  character  of  a  learner,  but  in  reality  as  the  plague  of  the 
pretender. 
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The  form  in  which  he  oondnoted  his  disoassions  demands 
consideration.  He  never  presents  himself  as  a  teacher,  or  as 
a  man  having  new  knowledge  to  commnnicate.  On  the  con- 
trary, he  uniformly,  and  even  ostentatiously,  disclaims  such 
pretensions.  He  asks  questions  as  having  everything  to 
learn.  Generally,  after  a  little  by-play  of  talk,  he  proceeds 
direct  to  the  object  of  his  enquiry.  If  the  principal  is  a  man 
of  eminence,  or  very  vain,  he  is  usually  treated  to  a  small 
measure  of  flattery  or  of  banter,  in  which  the  comic  side  of 
Socrates  makes  its  appearance.  If  the  person  with  whom  he 
converses  boldly  answers  the  question,  which  is  usually  the 
case,  Socrates  commends  him,  but  has  a  little  doubt ;  that 
solved,  all  will  be  smooth  and  easy.  The  attempt  is  boldly 
made,  only  to  fix  the  hapless  respondent  more  thoroughly  in 
the  dialectical  net  which  is  now  gathering  round  him^  until, 
by  successive  operations  of  the  same  nature,  he  is  hopelessly 
and  helplessly  caught.  But  it  is  not  over  yet.  Socrates,  with 
an  easy  grace,  and  the  expression  of  a  hope  that  he  may  suc- 
ceed better  next  time,  releases  his  unsuspecting  prey,  and 
begins  the  process  of  questioning  again,  from  a  different  point 
of  view,  perhaps  as  far  away  as  possible  from  the  point  in 
hand,  so  that  you  wonder  what  he  is  at,  and  how  he  will  ever 
return.  The  respondent  is  now  more  cautious,  and  answers 
more  guardedly ;  but  all  caution  is  vain  when  once  he  has 
committed  himself  to  a  conversation  with  such  a  man. 
Again  he  falls  into  a  contradiction,  i^nd  the  dialogue  comes 
to  a  stand-still.  Sometimes  he  grows  angry  at  this  point ; 
but  the  ever-ready  Socrates  is  prepared  for  this — he  was 
too  familiar  with  it,  and  he  makes  a  number  of  propo- 
sitions, any  one  of  which  his  antagonist  may  choose.  He 
himself  will  submit  to  be  questioned,  and  perhaps  the  bait 
takes ;  but,  quick  as  thought,  he  has  the  question  on  his  side 
again.  .  No  quarter  is  given.  Question  follows  question, 
until  all  that  seemed  to  the  respondent  to  be  solid  and  well- 
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oompacted  knowledge  melts  away.  Theories  which  appeared 
to  dwell  in  perfect  harmony  are  severed  from  each  other 
as  contradictions,  and  can  never  be  conjoined  again :  they 
stand  scowling  at  each  other  in  irreconcileable  opposition, 
and  the  man  who  held  them  is  compelled  to  plead  guilty  to 
inconsistency  or  to  ignorancci  or  to  both.  *  Whatever  the 
character  of  the  person  qaestioned,  the  one  thing  Socrates 
wishes  to  ascertain  respecting  him  is.  Does  he  know  any- 
thing ?  And  the  one  effect  which  he  wishes  to  prodace  in 
him  is  a  conviction  of  his  ignorance. 

In  the  course  of  .this  cross-examining  mission,  Socrates 
would  be  certain  to  make  enemies.  It  was  not  easy  for 
statesmen,  and  orators,  and  renowned  professors,  to  be  meek 
and  mild  under  the  process  of  being  mercilessly  pulled  to 
pieces;  and,  doubtless,  if  Socrates  came  among  us  to-morrow, 
he  would  find  the  human  temperament  litUe  changed. 
When  men  of  note  came  to  learn  his  inveterate  habit  of 
questioning  everything  and  everyone,  they  would  rather  fight 
shy  of  such  an  impertinent  intruder,  and  wonder  where  the 
fellow  had  learned  his  manners.  Who  of  us  would  care  to 
introduce  to  cultivated  society  a  man  who  goes  round  demon- 
strating to  people  who  think  they  know  something,  that  they 
know  nothing?  Who  of  us  doe's  not  believe  that  his  pre- 
sence would  empty  our  fashionable  clubs  in  a  month,  i^ 
indeed,  he  did  not  before  that  period  suffer  an  ignominious 
expulsion  ?  As  it  was,  he  often  provoked  anger ;  sometimes 
he  received  the  sharp  retort  of  blows ;  and  every  day  he  was 
laying  up  an  increased  store  of  wrath  to  fall  on  some  future 
occasion  on  his  head. 

I  cannot  altogether  justify  some  points  of  the  process 
which  I  have  described.  The  **  irony  "  of  Socrates  is  some- 
times such  as  would  test  a  conscience  of  any  fair  measure  of 

*  The  purpose  and  tbe  modus  operandi  at  Booratee  have  been  ably  and 
oonoisely  described  by  Qrote,  History  of  Oreeee,  vol.  viii,  p.  SS5. 
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tenderness  to  use.  I  will  not  say  that  Socrates  or  Plato 
does  not  use  it  a  little  sophistically ;  but  when  we  reflect 
that  perhaps  their  own  views  were  not  quite  settled,  we  may 
hold  a  more  favonrable  opinion  of  men  making  their  way 
toward  truth,  by  the  aid  of  a  tentative  method,  which  could 
not  fail  in  their  hands  at  least  to  strangle  error.  No  doubt 
there  was  much  in  this  process  congenial  to  his  nature, 
which  was  originally  not  characterised  by  tenderness  or 
suayity ;  but  he  himself  asserts  a  higher  cause  of  his  devo- 
tion to  a  course  which  involved  the  abandonment  of  all  the 
quiet  of  a  well-ordered  home,  and  which  made  him  a  servant 
of  the  public,  without  the  dignity  of  being  its  ruler,  or  the 
emoluments  of  its  rewards.  "^ 

In  studying  the  process  conducted  by  Socrates,  we  gain  an 
insight  into  his  method.  I  have  no  hesitation  in  declaring 
that  his  method  was  inductive.  Mr.  G.  H.  Lewes,  in  his 
bi-iUiant  but  often  misleading  Biographical  History  of  PhUo- 
9ophy,f  has  demanded  a  revision  of  this  opinion,  and,  with 
great  adroitness,  confounding  the  object-matter  of  a  science 
with  its  method,  has  decided  that  Socrates  must  not  be  re- 
garded as  entitled  to  the  praise  of  having  preceded  Bacon  in 
that  walk.  His  argument  may  be  reduced  to  this  simple 
form: — ''Bacon  pursued  physical  science,  Socrates  turned 
away  from  it:  therefore  Socrates  did  not  proceed  inductively." 
Need  I  stop  to  point  out  the  fallacy  of  such  an  argument  ? 
It  is  true  that  Mr.  Lewes  afterwards  finds  fault  with  the 
method  per  se,  which  he  represents  as  "  reasoning  by  ana- 
logy," and  illustrates  by  a  foolish  argument  of  Aristippus ; 
but  almost  immediately  he  returns  upon  his  old  track,  by 
asserting,  as  the  ground  of  his  denial,  that  the  Baconian 

*  In  the  Apology  of  Plato,  which  coniainB,  if  not  the  eiact  words,  yet 
eertainly  the  sentiments  used  before  his  judges,  he  gives  an  aoconnt  of  his 
dedication  to  this  office.    Apol.,  pp.  SOl-304,  c.  5-9. 

I  Lib.  Ed.,  pp.  127,  128. 
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induction  "  is  an  interrogation  of  nature  " ;  and  therefore,  as 
Socrates  turned  away  from  such  studies,  he  c<5uld  not  have 
followed  the  inductive  method.  It  seems  never  to  have 
occurred  to  Mr.  Lewes,  as  it  seems  never  to  occur  to  some  of 
our  eminent  naturalists,  that  physical  nature  is  not  the  only 
nature,  that  physical  facts  are  not  the  only  facts,  nor 
physical  laws  the  only  laws ;  and  that  mind  and  morals  may 
be  the  objects  of  science  pursued  inductively,  as  well  as 
those  which  furnish  the  object-matter  of  physical  philosophy. 
Mr.  Lewes,  however,  may  have  seen  these  things  treated  by 
others ;  but  being,  when  he  wrote,  in  his  anti-metaphysical 
stage  of  positivism,  he  could  not  be  expected  to  be  very 
accurate  in  his  estimate  of  such  nonentities  as  metaphysics 
or  morals. 

Happily  for  my  view  of  the  matter,  it  is  confirmed  by 
higher  authorities.  Bacon  himself  thus  represents  his 
inductive  method  of  procedure,  as  distinguished  from  the 
false  method  attributed  by  Mr.  Lewes  to  Socrates — the 
inductio  per  enumerationem  simpUcem: — ''The  induction 
which  proceeds  by  simple  enumeration  is  puerile,  leads  to 
uncertain  conclusions,  and  is  exposed  to  danger  from  one 
contradictory  instance,  deciding  generally  from  too  small  a 
number  of  facts,  and  those  only  the  most  obvious.  But  a 
really  useful  induction  for  the  discovery  and  demonstration 
of  the  arts  and  sciences  should  separate  nature  by  proper 
rejections  and  exclusions,  and  then  conclude  for  the  affirma* 
tive,  after  collecting  a  sufficient  number  of  negatives."  Then 
Bacon  proceeds  to  say : — ''  Now  this  has  not  been  done,  nor 
even  attempted,  except  perhaps  by  Plato,  who  certainly  uses 
this  form  of  induction  in  some  measure  to  sift  definitions 
and  ideas"  "^  Plato  certainly  advanced  his  master's  method* 
and  rendered  it  more  perfect ;  but  in  the  conversations  with 
Euthydemus,  in  the  Memorabiliaf\  we  have  all  the  elements 

*  Novum  Organum,  Book  I,  aphorism  105.         f  Book  lY. 


800RATES   AND    MODERN    THOUGHT.  76 

of  the  method  as  fnlly  as  in  the  ^lost  developed  dialogue  of 
Plato.  Dr.  Whewell  also  assigns  to  Socrates  the  same 
position ;  and  it  may  be  admitted  that  he  possessed  a  little 
acqaaintance  with  the  Inductive  Sciences.  And  Aristotle, 
who  had  some  right  to  speak,  says  of  him  : — *'  Two  things 
are  justly  ascribed  to  Socrates — induction,  and  the  definition 
of  universals.'"^  With  these  testimonies,  and  inviting  your 
attention  to  the  facts  in  the  extant  remains  of  the  Socratic 
thought,  I  leave  the  matter  for  the  present,  only  remarking 
that,  by  claiming  for  Socrates  the  merit  of  being  the  origin- 
ator of  induction,  I  do  not  pluck  one  leaf  from  the  wreath  of 
Bacon.  I  accept  the  dictum  of  Paley  in  relation  to  the 
adjudication  of  such  crowns : — **  He  only  discovers  who 
proves." 

According  to  the  just-cited  testimony  of  Aristotle,  we  owe 
to  Socrates  the  definition  of  universals.  With  reference  to 
this  his  inductive  inquiries  were  prosecuted,  as  he  himself 
informs  us,  that  the  conferences  which  men  held  were  **  in 
order  to  examine  into  things,  and  to  distinguish  them  accord- 
ing to  their  kinds."  f  He  sought  out  wherein  the  peculiar 
property  of  things  consisted  ;  or,  as  Aristotle  has  it,  ''  sought 
with  a  rational  aim  what  a  thing  is."  With  this  view  he  con- 
versed with  men,  that  he  might  find  out  the  true  character  of 
things,  distinguish  them  according  to  their  nature,  classify 
them,  and  define  them  by  some  common  conception.  When 
he  came  upon  the  stage  he  found  all  things  at  sea.  Previous 
inquirers,  especially  those  of  the  Ionic  school,  bad  sought 
the  first  principle  {oipx^)  of  all  things,  and  had  given  forth 
their  ingenious  guesses,  which  they  as  ingeniously  sustained. 
Pythagoras  had  aimed  at  something  higher,  and  his  disciples 
had  attempted,  according  to  Aristotle,  a  few  definitions ;  but 

*  "  There  are  two  things  of  which  Soorates  may  justly  he  regarded  as 
the  author,  the  Indnoti^e  Reasoning  and  Abstract  Definitions  '* — tov«  r  <vm- 

tvn^  k6yovi  xot  ^  opt$i<r9a,t  KtMXov  (Hetaph.f  xiii,  4). 

Mem,,  iv,  5, 12. 
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while  some  precious  truths  had  been  reached  by  diligent 
enquiry  or  happy  guess,  there  was  up  to  this  time  no 
organon  of  the  sciences,  and,  strictly  speaking,  no  science  at 
all.  The  Sophists  had  produced  a  singular  jumble  of 
unrelated  things,  drawn  from  very  different  regions  of  the 
universe,  and,  with  the  impudence  which  attends  pretension^ 
had  professed  the  power  of  answering  all  questions,  teaching 
all  sciences,  and  overthrowing  all  conclusions.  To  discrimi- 
nate things  that  differed,  and  to  unite  those  which  agreed 
under  a  common  and  fixed  definition,  appeared  to  Socrates 
all  important,  and  he  pursued  that  end.  Not  that  he  seemed 
much  to  care  for  the  synthetic  upbuilding  of  dogmatic  truth, 
or  of  systematic  philosophy ;  that  was  sure  to  come,  and  to 
come  right,  too,  he  believed,  when  men  had  their  minds 
freed  from  error,  and  had  become  thinkers.  To  lay  the  axe, 
therefore,  at  the  root  of  the  tree,  with  the  sturdy  blow  of  a 
genuine  backwoods  clearer,  was  his  aim,  his  duty,  his 
delight;  good  could  scarcely  fail  to  spring  up  in  the 
thoroughly  cleared  soil  when  the  seed  of  right  thought  fell 
into  fitly  prepared  places.  "*" 

*  It  may  be  said  that  SoorateB,  profeBsing  from  the  begmoing  to  have 
no  pontive  theory  to  support,  maintains  to  the  end  the  air  of  a  learner, 
who  would  be  glad  to  solve  the  difficulty  if  he  oould,  but  regrets  to  find 
himself  disappointed  of  that  instruction  which  was  promised.  Yet  aU  the 
while  the  whole  tenour  of  his  questions,  seemingly  only  negatiye,  has  all 
along  been  such  as  to  suggest,  and  often  even  to  imply,  a  distinctly  positive 
teaching,  and  so  to  cause  the  truth  to  creep  into  the  mind  without  offensive 
dogmatism  on  his  part,  and  with  the  pleasant  though  fletitiouB  feeling  on 
the  part  of  his  hearers  that  they  had  thought  out  the  truth  for  themselves. 
Without  distinctly  asserting  his  own  opinion,  and  even  while  professing  to 
have  none,  Socrates  manages  to  make  his  audience  embrace  with  favour 
and  with  fervour  the  just  and  inevitable  conclusions  to  which  the  dis- 
cussion leads  or  tends.  Through  oontinuous  exclusion  of  the  wrong,  a 
knowledge  of  the  right  is  gained.  As  faUacy  after  fallacy  faUs  and  &lls 
before  the  strong  practical  intellect  which  directs  its  energies  against  them« 
and  as  they  are  thrust  by  the  onlookers  into  the  limbo  of  the  extravagant, 
the  ludicrous,  the  sophistic,  the  irredeemably  false,  the  eye  turns  upon 
that  which  is  undemolished  and  unhit,  and  sees  that  that  alone  is  nnas- 
sailed,  and  is  evidently  unassailed  because  it  is  impregnable. 
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What  poBitive  teaching  did  Socrates  give  to  the  world  ? 
In  answering  this  qaestion,  I  think  we  may  parallel  the  intel- 
lectual conditions  of  oar  own  day  with  those  that  existed  in 
the  time  of  Socrates,  not  in  an  exact  and  a  detailed  way,  bat 
in  a  general  way.  The  qaestions  which  had  interested  the 
thinkers  among  the  Greeks  before  Socrates  were,  in  general, 
of  a  scientific  natare.  There  was  certainly  some  difierence  in 
spirit  and  method  from  oar  own  scientific  men,  else  I  shoald 
imagine  they  would  have  reached  some  more  positive  and 
definite  resalts.  Bat  they  were  concerned  about  the  same 
objects,  the  material  elements  and  forces,  the  heavenly  bodies, 
life,  and  the  Kosmoa,  and  sought,  under  the  impulse  of  the 
same  cravings  that  we  have,  for  an  explanation  or  theory  of 
things.  Xenophon  says  it  was  about ''  the  nature  of  things  " 
that  "  most  other  philosophers  disputed,  speculating  how  that 
which  is  called,  by  sophists,  the  universe,  xoa-ftos,  is  constitu* 
ted,  and  by  what  necessary  laws  everything  in  the  heavens  is 
efiiBcted."*  .  .  .  But  Socrates  ''first  of  all  inquired 
whether  such  persons  thought  they  had  so  far  mastered  the 
facts  which  relate  to  man  as  to  be  justified  in  proceeding  to 
such  investigations,  or  whether  they  considered  it  in  order  to 
leave  human  inquiries  for  physical  researches." 

Now  in  regard  to  the  nature  of  things,  or  the  constitu- 
tion of  the  Kosmos,  Socrates  was  a  good  deal  of  an  agnostic. 
He  did  not  know  much  about  it,  and,  moreover,  did  not 
think  anyone  knew,  and  herein  explained  the  utterance  of 
the  oracle  about  his  wisdom,  not  that  he  knew,  but  that  he 
knew  the  limits  of  his  knowledge.  «  Those  limits,  too,  were 
not  self-imposed,  but  from  a  higher  appointment;  and  he 
did  not  believe  *'  that  those  acted  dutifully  towards  the  gods 
who  inquired  into  things  which  they  did  not  wish  to  make 
known."  And  we  may  imagine  that  it  was  with  a  touch  of 
humour  that  he  warned  those  anxious  about  such  investiga- 

*  Mem,t  U  1>  2.         f  Mem»t  iv,  7,  6. 
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tions  that  they  might  lose  their  senses  like  Anaxagoras, 
''who  prided  himself  on  explaining  the  plans  of  the  gods/* 
He  threw  his  whole'  strength  into  inqniries,  ethical,  political, 
and  religions."^  A.nd  this  not  from  mere  lack  of  curiosity, 
or  of  the  scientific  impulse.  He  had  a  positive  interest  in 
other  matters,  and  it  was  because  these  were  so  prominently 
before  his  mind  that  the  ordinary  inquiries  of  philosophers 
lost  their  interest  to  him.  The  practical  impulses  prevailed 
in  him  over  the  scientific.  The  scientific  student,  pure  and 
simple,  cares  nothing  for  practical  uses :  to  know  the  facts 
is  enough.  He  perhaps  best  learns  the  facts  by  entirely 
''immersing  himself"  (to  use  a  Hegelian  phrase),  and  for- 
getting that  he  has  any  personal  interests,  or  that  there  are 
any  uses  which  his  knowledge  might  serve.  But  whatever 
may  be  the  worth  or  the  dignity  of  this  spirit — and  I  think 
it  a  noble  spirit,  for  the  love  of  knowledge  for  its  own  sake 
is  philosophy,  while  the  love  of  knowledge  for  its  uses,  for 
its  gains,  for  the  sake  of  turning  it  to  account,  is  something 
widely  di£ferent,  and  is  apt  to  lead  quite  otherwhere  than  to 
truth — still,  Socrates  was  possessed  by  another  spirit.  His 
object  was  not  to  find  out  things  as  they  are,  but  to  make 
things  better.  Can  man  improve  nature  ?  He  can,  at  an^ 
rate,  improve  himself,  and  men  about  him,  and  can  summon 
and  use  his  and  their  powers  for  noble  ends.  It  was  this 
practical  and  moral  impulse  which  moved  Socrates,  and 
which  became  so  strong,  so  much  of  a  passion  and  a  neces- 
sity, that  he  felt  it  was  a  divine  power  working  through  him, 
giving  him  a  sacred  trust  and  mission.  Cicero  distinctly 
recognises  this  change  in  philosophy  which  Socrates  made 
when,  in  his  well-known  passage,  he  says  :-^"  Calling  down 
philosophy  from  the  heavens  he  placed  her  in  cities,  intro- 
duced her  into  private  families,  and  compelled  men  to  inquire 

*  The  field  of  inveBtigation  in  whioh  Socrates  employed  his  method  is 
designated  hy  Aristotle  as  tjie  ethioal  {Metaph.t  i,  6). 
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concerning  hnman  life,  morals,  and  things  good  and  evil."  * 
**  For  himself,"  as  Xenophon  tells  us,  "  he  would  hold  dis- 
course," not  on  the  origin  of  things,  or  on  the  laws  of 
nature,  but  "  on  what  concerned  mankind,  considering  what 
was  pious  or  what  impious ;  what  was  honourable,  what 
base ;  what  was  just,  what  unjust ;  what  was  wisdom,  what 
folly ;  what  was  courage,  what  cowardice ;  what  a  state  was, 
and  what  the  character  of  a  statesman  ;  what  was  the  nature 
of  government  over  men,  and  what  the  qualifications  for  such 
government."  f  These  testimonies  leave  us  in  no  doubt  as 
to  the  character  of  the  discourse  of  Socrates.  They  are 
8u£Bcient  for  those  who  have  not  studied  the  works  of  his 
disciples;  those  who  have  attended  to  them  do  not  need 
any. 

The  interest  of  many  thinkers  to-day  centres  in  scientific 
questions.  Is  matter  the  ultimate  reality  ?  Are  all  things 
governed  by  necessary  laws?  Is  life  anything  more  than 
complicated  mechanism  ?  Are  thought  and  feeling  functions 
of  the  brain  ?  Is  there  design  in  nature,  or  only  unintelligent 
necessity  ?  A  true  theory  on  all  these  questions  is,  indeed,  a 
desirable  theory,  and  we  need  not  be  as  agnostic  as  to  despair 
of  attaining  it.  But  is  it  the  first  and  the  most  fundamental 
object  of  interest  ?  I  do  not  think  that  anyone  in  this  society 
will  charge  me  with  a  want  of  allegiance  to  the  questions  of 
modern  science.  I  confess  to  a  passionate  devotion  to  them, 
and  to  an  earnest  labouring  after  an  understanding  of  life,  of 
the  soul',  of  the  physical  and  psychical  constitution  of  man  ; 
but  I  put  in  a  plea  that  we  should  ask,  first  and  foremost,  in 
the  spirit  of  Socrates,  "  what  is  just,  and  what  unjust,"  and 
that  we  should  scan  our  present  social  and  industrial  condi- 
tions to  see  where  ''the  just"  ought  to  be,  and  where  ''the 
unjust  *'  is.  Physical  studies,  like  the  sentiments  of  religion, 
shape  themselves  differently  to  different  minds ;  and  to  me 

^  Tute  Diiputaty  v,  4, 10.         f  Mem,,  i,  16. 
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there  is  nothing  comprehended  within  the  terme  "knowledge 
of  natare  "  which  has  not  about  it  something  elevating  to  the 
human  spirit.  But  I  plead  that  we  find  the  highest,  the 
diyine,  not  without^  in  fair  scenes  or  nature,  nor  in  the 
actual  state  of  human  society,  but  in  the  idea  we  have  of 
what  ought  to  be,  and  in  the  strong  impulsion  that  makes  us 
work  for  its  realisation.  To  one  who  feels  in  this  way,  there 
are  subjects  even  more  important  than  the  nature  of  life  or 
the  origin  of  man.  An  ingenuous  person  will,  indeed,  be 
ready  and  eager  for  any  light  on  these  subjects,  and  will  be 
predisposed  to  accept  the  results  of  the  investigations  of  such 
free  and  patient  and  laborious  students  as  modern  science 
counts  among  its  representatives.  But  it  will  be  other 
studies  than  scientific  that  will  particularly  engage  him,  and 
none  of  his  study  will  be  done  with  a  purely  or  an  exclusively 
scientific  interest,  but  always  with  a  final  aim  of  bettering 
and  elevating  his  fellowmen.  Politicdl  Economy  will  be 
one  of  his  first  studies,  for  thereby  he  learns  the  real  funda- 
mental nature  of  human  society,  not  the  dates  and  events 
and  personages  of  history,  but  the  underlying  forces  which 
have  given,  in  their  varied  play  and  manifestation,  the  signi* 
ficance  to  most  events  and  personages.  He  sees  that  men 
are  not  primarily  seekers  after  truth  or  lovers  of  duty, 
which  one  would  suppose  them  to  be  from  many  treatises  on 
philosophy,  and  from  most  sermons,  but  that  they  are  toilers 
for  their  "daily  bread,"  and  much  of  life  and  duty  and 
truth  has  to  do  with  just  this  toil  and  struggle  ;  that  life  is 
being  successful  in  it;  that  justice  is  in  each  man's  having 
the  honest  results  of  his  struggle,  and  that  the  most  press- 
ing "truth"  is  that  which,  being  learned,  makes  the  struggle 
less,  and  leaves  man  a  chance  for  other  employments. 
Political  Science  will  be  another  study,  for  it  treats  first  of 
the  inquiries  of  Socrates,  "  what  a  state  is,  what  the  charac- 
ter of  a  statesman,  what  the  nature  of  government."    He 
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who  has  no  well  grounded  theory  of  government  is  not  in  a 
position  to  judge  one  way  or  another  of  the  Socialistic 
phenomena  already  so  prominent  on  the  continent  of  Europe, 
and  destined  to  become  more  and  more  so  in  our  own 
country.  Here  is  included,  too,  the  theory,  historically,  at 
the  foundation  of  our  own  constitution,  and  the  development 
and  changes  that  have  taken  place  in  our  constitutional 
history.  All  that  is  included  under  the  term  Social  Science 
is  of  immediate  importance ;  and  imperious  is  its  urgency 
upon  those  who  maintain  that  the  individual  and  society  are 
the  results  of  the  influences  of  heredity,  commingled  with 
the  influences  of  surrounding  circumstances,  for  if  they  are 
the  results  of  certain  causes  in  the  past,  they  are  also  new 
causes  for  the  future,  and  by  changing  the  circumstances  and 
conditions,  by  creating  new  combinations  and  new  motives, 
the  nature  of  men  will  be  in  the  end  effectually  modified, 
and  society  ennobled.  All  this  I  plead  for,  and  science  too ! 
There  is  no  inconsistency.  There  is  no  antagonism.  At 
least  there  need  be  none.  We  can  dispense  with  nothing  in 
this  work  of  ours — to  fashion  a  more  perfect  manhood,  a 
completer  womanhood. 

In  his  ethical  teaching,  Socrates,  says  Aristotle,  searched 
for  the  universal,  and  was  the  first  to  apply  his  understanding 
to  the  subject  of  definitions.  In  accordance  with  this  object 
we  find  him  asking,  "  Are  the  virtues  different  from  virtue  ? 
Are  they  parts  of  virtue — parts  homogeneous  or  diverse?'' 
ever  seeking  after  some  fixed  standard  of  virtue,  some  ''com- 
mon notion,"  some  universal  definition.  Sometimes  he  finds 
it  in  knowledge,  or  science,  or  wisdom ;  *  sometimes  he 
seems  to  find  it  in  utility,  or  at  least  in  coincidence  with 
utility. 

Out  of  the  former  of  these  theories  arises  one  of  the  most 
serious  errors  of  the  Socratic  system — ^the  doctrine  that  "  no 

*  He  identifies  also  vo^ta  and  inar^ii  {Mem.,  it,  6). 

F 
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man  willingly  acts  wickedly/*  that  a  man  does  what  he  knows 
he  onght  to  do,  and  does  not  do  what  he  knows  he  oaght  not 
to  do.*  It  is  a  pervasive  principle  of  the  Socratic  ethics  that 
all  virtue  is  resolvable  into  knowledge,  all  vice  into  ignor- 
ance ;  that  no  man  ever  does  wrong  wilfully— only  as  the 
result  of  ignorance;  and  the  proper  remedy  to  apply  is 
enlarged  teaching  of  consequences.  Now,  as  Mr.  Grote 
justly  observes,  this  is  a  commanding  portion  of  ethics,  but 
not  the  whole.  Certainly,  men  can  never  properly  secure 
happiness  without  a  knowledge  of  the  conditions  on  which  it 
depends,  and  such  knowledge  is  an  indispensable  prelimi- 
nary ;  but  beyond  that  there  is  another  province,  for,  besides 
knowing  what  is  right,  we  must  possess  the  passion  to  do 
it,f  and  this  necessitates  a  training  of  the  emotions,  of  the 
moral  sense,  of  conscience,  of  the  will — in  other  words, 
moral  education — as  well  as  instruction  of  the  intellect ; 
so  that  thought  and  feeling  may  work  in  harmony  for  the 
attainment  of  the  highest  good. 

The  principle  of  the  Socratic  ethics  is  not  dead.  In  our 
own  day,  there  are  those  who  write  and  speak  as  if  moral 
conduct  and  character  were  included  within  general  and  par- 
ticular moral  intelligence.  Like  Socrates,  they  resolve  all 
evil-doing  into  ignorance.  If  men  knew  what  they  ought  to 
do,  they  would  do  it.  Alas!  I  fear  that  every  man  of  us 
carries,  each  in  his  own  breast,  the  refutation  of  this  theory. 
For  what  man  is  there  of  us  whose  action  steps  in  perfect 
time  with  his  idea  of  right?  What  think  you?  If  the 
moral  judgments  of  the  world  should  remain  for  this  whole 
year  exactly  as  they  are  now,  only  at  every  point  they  should 
be  embodied  in  men's  actions,  would  there  be  no  change  for 

*  Xen.,  Mem,,  iii,  9;  iv,  6.  Gf.  Sympot,,  ii,  12;  Plato,  Apol.,  25e; 
Protag.,  o.  IDS,  104. 

f  Xenophon  Beems  to  regard  more  than  teaohing  as  neoessary  to  the 
prodaotion  of  virtae,  and  mentions  practice  or  exercise  (^mrnSv — Mem.,  i, 
2, 19)  as  among  the  means  resorted  to. 
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the  better  in  the  world's  morality  ?  There  would  be  such  a 
change  that  we  should  donbt  either  onr  personal  identity  or 
the  identity  of  the  world  in  which  we  live.  Intelligence 
does  indeed  promote  the  cause  of  righteousness.  But  intelli- 
gence is  effect  as  well  as  cause,  and  one  potent  cause  of  it, 
in  the  moral  sphere,  is  obedience  to  the  moral  law.  "  'Tis 
goodwill  makes  intelligehce/'  sings  Emerson.  And  in 
another  place  he  says,  "  If  a  man's  eye  is  on  the  Eternal, 
his  intellect  will  grow."  So  the  remedy  for  wrong-doing  is 
not  only  more  knowledge,  as  Socrates  taught,  but  a  diviner 
ethical  impulse — ^the  culture  not  only  of  human  thought, 
but  also  of  human  will  and  feeUng ;  and,  in  connection  with 
this,  it  is  worthy  of  note  that  Mr.  Herbert  Spencer  admits 
that  feeling  is  far  vaster  than  thought,  and  is  the  real  con- 
troller of  human  destiny. 

With  respect  to  the  connection  in  the  mind  of  Socrates 
between  Ethics  and  Theology,  I  cannot  agree  with  Professor 
Bain  that  it  was  ''very  slender."*  It  is  clear  enough  he 
believed  in  a  most  unquestionable  ethical  authority,  somehow 
or  other  established  in  man's  constitution.  He  regarded  man 
as  framed  in  the  very  structure  of  his  constitution  into  a 
moral  system.  He  found  himself  amenable  to  a  law  which 
was  not  the  product  of  his  will,  but  which  was  irrevocably 
imposed  upon  him  as  supreme  for  all  his  choices.  All  this 
testified,  with  him,  to  the  existence  of  a  Lawgiver,  writing 
the  high  imperatives  to  righteousness  and  duty  in  man's 
inmost  nature,  f 

*  Mental  and  Moral  Philotophy,  p.  462. 

f  The  immediate  oontiotion  of  the  snitableneBs  or  nnBoitabieness  of 
certain  aetions,  of  whose  origin  he  was  not  oonscione,  bnt  which  he  reoog- 
meed  as  a  sign  pointing  him  to  the  right  way,  he  pioaely  aeeribed,  without 
sabjeeting  it  to  psyehologieal  analysis,  to  divine  agency.  This  divine  lead- 
ing is  that  which  he  designates  as  his  aotft^nw,  or  rather  he  nses  the 
terms,  r^  Aouia^iov,  or  Ui^nap  n,  or  ^tUv  n  fe«l  laifi^Mor,  "  a  divine  or  saper- 
natoral  somewhat."  In  the  Apology  of  Plato,  as  already  mentioned, 
Soerstes  says,   '*  The  reason  of   my  remaining  apart  from  pablie  life 
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Socrates  belieted  that  there  was  this  moral  authority 
compassing  onr  lives  and  action.  No  man  sees  it,  or  hears 
it ;  it  is  not  a  definite,  tangible  thing ;  but  neTertheless,  at 
every  step  in  a  man's  life  where  there  is  a  right  and  a  wrong, 
there  is  a  muit  on  the  one  side,  and  a  must  not  on  the  other. 
To  most  men,  this  seems  figurative  langoage,  but  to  a  few, 
and  Socrates  was  one  of  the  few,  it  answers  to  their  most  real 
experience ;  not  sorer  is  the  sky,  or  the  earth,  or  the  voice  of 
a  friend,  than  this  moral  anthority  known  to  the  secret 
heart.  With  this  moral  conscionsness  he  felt  that  he  was 
related  to  another  order  than  the  physical.  Because  he  saw 
it,  and  became  conscious  of  it,  he  was  related  to  it,  and  had 
a  part  in  it,  and  must  stand  in  this  part,  and  witness 
for  it.  He  says,  "Wherever  anyone  either  stations  himself 
because  he  thinks  it  right  to  be  there,  or  is  stationed  by 

is  ori  fMi  tfrXor  rt  «ai  &u|u>Mor  yiyrtrmi^'*  and  he  goes  OD  to  expUun  that,  from 
his  yonth  up,  he  hsd  erer  been  oognissnt  of  a  Toioe,  which  only  warned, 
bat  never  eneoniased  him.  This  Toioe  he  terms,  in  the  Phtednu^  *'hiB 
demonic  and  familiar  sign  "  (to  ioAi»»mt«m  rt  ksI  rb  c<««o«  vmulo^).  Aecording  to 
Xenophon,  Mem,,  iv,  8,  5,  this  <«u|t«rt«r  interposed  its  warning  when  he  was 
about  to  reflect  on  the  defence  he  shoold  make  before  his  jadges,  t.«.,  his 
practical  tact  shewed  him  that  it  was  worthier  of  him,  and  better  for  his 
canse,  that  he  should  give  himself  exdosiYely  over  to  the  solemn  inspira- 
tion of  the  moment,  than  by  rhetorical  preparation  to  prejudice  his  hopes 
of  such  inspiration.  Less  exact  is  the  occasional  statement  of  Xenophon, 
that  Socrates  was  shewn  by  the  toiftmno^  **  what  things  he  onght  to  do  and 
what  not"  {a  n  xn  nH«ly  c«i  «  m<  Mem,,  i,  4,  15 ;  iv,  3,  12).  The  power 
from  which  this  Toice  emanated  is  designated,  as  I  have  said,  as  "the 
Ood"  (6  «f(k,  Mem,,  iT.  8,  6),  or  '*the  Gods"  (oi«Mi,  Mem.,  i,  i,  15;  iv, 
3,  12), — the  same  Gods  who  speak  to  men  by  the  oracles? 

What  are  we  to  think  of  this  Sai^^nor?  It  has  greatly  pozzled  modem 
inquirers ;  but  we  may  comprehend  it  when  we  realise  his  eztraordinazy 
facility  of  judgment,  which  so  unerringly,  intuitiTely,  almost  even  instino- 
tively,  led  him  to  apprehend  and  know  results  from  an  acquaintance  with 
their  antecedents — ^which  gave  to  him  almost  the  power  to  prophesy,  always 
the  capacity  to  decide  and  determine — which  he  had  learned  to  look  upon 
as  his  unfailing  help  in  argument,  and  his  infaUible  guide  in  life.  When 
he  looked  abroad  upon  the  flighty,  unsettled,  flckle  Athenians,  "tossed 
about  with  every  wind  of  doctrine,"  and  Teeiing  continually  as  the  tenonr 
of  a  discourse  changed;   when  he  oonyersed  with  the  reputed  wisdom- 
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his  commander,  there,  I  think,  ought  he  to  remain,  and  face 
danger,  taking  into  accoant  neither  death  nor  anything  else 
in  comparison  with  disgrace."  It  was  not  by  any  ontward 
commander  that  Socrates  was  placed  in  his  work,  and  told  to 
stand  there,  but-as  little  was  it  by  his  own  arbitrary  will  and 
pleasure;  he  was  there  becanse  he  felt  it  was  right  to  be  there; 
he  stayed  and  stood  becanse  the  right  held  him  by  its  divine 
attractiveness,  becanse  he  felt  linked  thereby  to  an  Order  and 
a  Power  higher  than  himself.  He  did  not,  perhaps,  believe  in 
the  gods  of  the  Greek  religion  as  far  as  they  were  deifications 
of  natnral  objects;  but  on  the  basis  of  this  ethical  conscious- 
ness, and  interpreting  it  as  linking  him  to  somewhat  real 
and  objective,  he  declared  that  he  believed  in  God  as  did  not 
one  of  his  accusers.  To  him,  the  law  of  duty  in  the  ethical 
perception,  the  imperative  to  right,  came  from  a  source  back 
of  itself,  binding  human  freedom  to  righteousness.    The  law, 

moDgen  of  his  day,  and  fonnd  them  each  oppoBing  the  other,  and  yet 
finable  to  give  him  explicit  and  uneqniyoeal  groonda  for  the  belief  they 
stroTe  to  ineoleate  on  the  ndnda  of  men ;  when  he  saw  worships,  polities, 
parties  changing  to  suit  the  changing  fashions  of  the  time,  and  yet  felt 
within  himself  a  spirit  of  fixed  and  firm-bnilt  faith — an  instantaneous 
deeisiTeneBS  of  thought,  a  resolutely  unswerring  method  of  life — what 
oould  he  fancy  but  that  there  was  in  him  a  something,  an  agency,  a  spirit, 
which  was  not  equally  operant  in  other  men  ?  The  very  earnestness  and 
force  of  his  imagination,  the  very  power  and  intensity  of  his  intellect, 
woul4  give  to  him  at  some  moments  a  feeling  of  inspiration ;  and  in  the 
supreme  hours  of  thought  he  would  fancy  that  a  Divine  Teacher  whispered 
to  his  soul ;  that  a  wisdom  higher  than  man's  spoke  in  his  thoughts ;  and 
that  his  genius  really  taught  him  to  distinguish  false  from  true.  What  if 
this  virtuous  man  felt  himself  a  teacher  come  from  Qod,  and  laid  claim  to 
divine  guidance,  and  a  divine  mission?  Why  should  we  think  a  Greek 
unworthy  of  what  was  vouchsafed  to  a  Hebrew  ?  If  the  word  of  the  Lord 
came  to  Amos  "  among  the  herdsmen  of  Tekoa,"  why  should  the  humble 
shop  of  a  sculptor  be  unvisited,  when  a  preacher  of  righteousness  was  to 
be  raised  up,  whose  voice  should  recall  men  to  the  path  they  had  wandered 
from  f  The  aeuteness,  the  common  sense,  the  integrity,  so  rich  and  strong 
in  the  character  of  Socrates,  are  an  abundant  answer  to  the  charge  that  he 
was  either  an  enthusiast  or  a  deceiver.  If,  therefore,  he  claimed  a  divine 
mission,  he  did  it  on  grounds  as  good  and  solid  as  those  of  any  Hebrew 
prophet ;  and  who  will  say  that  he  was  unworthy  to  have  received  it  t 
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therefpie,  necessarily  pointed  back  to  the  oreatiYe  power  thai, 
as  Lawgiver,  had  wrooght  it  into  man's  oonstitatibn,  and 
evermore  revealed  throogh  it  His  ezistonee  and  sovereignty ; 
andy  in  this  light,  the  law  itself  was  not  less,  bat  greater  and 
higher,  than  any  natural  object,  or  even  than  the  sum  of 
them. 

It  is  not  within  the  scope  of  this  Paper  to  state  and 
consider  the  political  and  religions  views  of  Socrates;  and 
I  therefore  proceed  to  say  that,  after  all,  the  actnal  teaching 
of  Socrates,  in  ethics,  or  politics,  or  theology,  is  not  so 
valuable  as  that  dialectical  method  which  he  perfected  and 
bequeathed.  What  constitutes  an  epoch  in  philoso|diy? 
A  method.  *' A  method,"  says  Lewes,  ''was  his  all  in 
all.  .  .  Previous  philosophers  had  shewn  the  futility  of 
speculation ;  certitude  was  nowhere  to  be  had ;  all  theories 
were  but  the  conceit  of  knowledge.  The  method  which 
he  taught  was  that  by  which  alone  man  could  become 
wiser  and  better."  *  It  was  a  method  which  probes  into  and 
analyses  every  argument  and  dissects  every  term,  which 
dispels  that  mist  or  illusion  of  wisdom  wherein  the  mind  is 
wrapped  up,  which  resolutely  rejects  all  fancied  knowledge, 
and  compels  every  asserted  truth  to  make  good  its  claim  on 
human  credence.  To  the  logician  and  the  seeker  after  truth 
it  is  invaluable,  being  a  direct  appeal  to  experience  and  the 
test  of  verification.  He  did  not  teach  it  explicitly ;  but  it  is 
evident,  both  from  the  sameness  of  the  course  adopted  by 
him  in  all  his  conversations,  and  from  the  genuine  impres- 
sion made  upon  his  pupils  that  science — knowledge — is  the 
result  of  a  process  not  so  much  of  ed/iieation  as  of  eduction ; 
it  was  not  taught,  it  was  drawn  out.  Even  when  ignorant  of 
the  peculiarities  and  processes  of  his  method,  they  were  never 
at  a  loss  to  comprehend  the  special  aim  he  steadily  kept 
before  him,  namely,  to  make  each  man  capable  of  thinking 

*  Biog,  Hit.  of  Philotophy,  Lib.  Bd.,  p.  184. 
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for  himself.  He  sought  by  controversy  to  excite  the  mind  to 
thought,  in  perfect  confidence  that,  if  it  worked  honestly,  it 
would  attain  to  truth,  or  something  near  it.  Socratioism 
was,  in  fact,  a  cross-examining  controversialism,  a  turning  of 
thought  against  thought,  **  not  to  contradict  nor  to  believe, 
but  to  weigh  and  to  consider."  His  style  of  thought  was  a 
realisation  of  the  Miltonic  maxim,  ''Let  truth  and  falsehood 
grapple.  Who  ever  knew  truth  to  be  worsted  in  a  fair  and 
open  encounter  ?  " 

Having  endeavoured,  however  ineffectively,  to  indicate  the 
place  of  Socrates  among  the  thinkers  of  ancient,  and  indeed 
of  all  times,  I  may  now  express  my  entire  agreement  with 
the  estimate  of  Mitford: — 

*'  The  singnlar  merit  of  Socrates  lay  in  the  parity  and  nsefolness 
of  his  manners  and  conversation ;  the  clearness  with  which  he  saw, 
and  the  steadiness  with  which  he  practised »  in  a  blind  and  corrupt 
age,  all  moral  duties ;  the  disinterestedness  and  the  zeal  with  which 
he  devoted  himself  to  the  benefit  of  others;  and  the  enlarged  and 
warm  benevolence:  whence  his  supreme  and  only  pleasure  seems  to 
have  consisted  in  doing  good.  The  purity  of  Christian  morality — 
little  enough,  indeed,  seen  in  practice — nevertheless  is  become  so 
familiar  in  theory,  that  it  passes  almost  for  obvious,  and  even  con- 
genial to  the  human  mind.  Thoae  only  will  justify  the  merit  of  that 
near  approach  to  it  which  Socrates  made,  who  wiU  take  the  pains  to 
gather,  as  they  may,  from  the  writings  of  his  contemporaries  and 
predecessors,  how  little  conception  of  it  was  entertained  before  his 
time ;  how  dull  to  a  just  moral  sense  the  human  mind  has  really  been ; 
how  slow  the  progress  in  the  investigation  of  the  moral  duties,  even 
where  not  only  great  pains  have  been  taken,  but  the  greatest  abilities 
zealously  employed ;  and  when  discovered,  how  difficult  it  has  been  to 
establish  them  by  proofs  beyond  controversy,  or  proofs  even  that 
would  be  generally  admitted  by  the  reason  of  men.  It  is  through  the 
light  difiused  by  his  doctrine,  enforced  by  his  practice,  with  the  advan- 
tage of  having  both  the  doctrine  and  practice  exhibited  to  the  highest 
advantage  in  the  incomparable  writings  of  disciples  such  as  Xenophon 
and  Plato,  that  his  life  forms  an  era  in  ihe  history  of  Athens  and 
of  men." 
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NOTES  ON  TWO  PAPYRI  AT  BOULAK. 

Bt  B.  L.  BENAS. 

Thb  disonsBion  which  followed  the  admirable  paper  of  the 
Bev.  Fletcher  Williams,  at  our  last  meeting,  snggested  the 
following  reflections  npon  two  papyri  preserved  in  the  Ehe- 
divial  Mnsenm  at  Bonlak,  near  Cairo,  and  translated  into 
French  by  Professor  Maspero.  The  learned  curator  is  the 
successor  of  Mariette  Bey,  and  one  of  the  most  eminent 
living  Egyptologists.  When  I  visited  the  mnsenm,  in  the 
early  part  of  last  year,  I  had  the  privilege  of  a  lengthened 
interview  with  this  distinguished  savant^  who  indicated  some 
of  the  priceless  treasures  which  have  been  placed  under  his 
charge. 

It  occurred  to  me  that  the  drift  of  the  discussion,  after 
the  paper  on  Socrates,  tended  to  the  assumption  that  the 
Socratean  and  Platonic  school  of  ethics  was  the  first  that 
gave  a  clear  and  unmistakeable  expression  to  the  theory  of  an 
after  life:  The  Egyptians'  claims,  though  tinged  with  anthro- 
pomorphism, seemed  to  have  been  singularly  overlooked. 
Now,  we  have  the  record  of  a  remarkable  document,  found 
in  an  almost  perfect  state  of  preservation.  It  is  a  ''  Scroll 
of  the  Dead,*'  found  in  the  sarcophagus  of  Senhotpou,  an 
Egyptian  of  high  social  position,  living  during  the  period  of 
the  XX  dynasty.  It  is,  perhaps,  unique  of  its  kind.  The 
scroll  contains  125  chapters,  minutely  detailing  every  inci- 
dent in  the  life  of  the  interred.  No  similar  relic,  of  so 
remote  a  period  in  Egyptian  history,  has  ever  been  forth- 
coming. Of  course,  there  have  been  inscriptions  and  monu- 
ments found  and  deciphered,  of  a  still  earlier  period,  but 
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nothing  so  volmninoaB  and  so  complete  as  this  scroll.  It 
was  fonnd  in  the  district  of  Sheikh  Abd  el  Gonrnah.  Now 
the  period  of  the  XX  dynasty  is  all  the  more  interesting  as 
it  represents  a  cycle  of  the  greatest  obscority  in  Egyptian 
history,  and  Manetho,  the  Egyptian  priest,  who  writes  some 
thousand  years  later,  confesses  that  little  is  known  of  that 
period.  .It  is  even  difficnlt  to  fix  the  exact  corresponding 
date,  except  by  analogous  history.  We  know  that  one  of  the 
twenty-second  dynasty  was  Shishak,  who  gave  Jeroboam 
refoge  during  the  reign  of  King  Solomon.  We  know  that 
the  principal  Egyptologists  place  the  exodus  under  Rameses, 
who  was  of  the  eighteenth  dynasty.  We  could  thus  venture 
to  fix  the  date  of  this  scroll  of  papyrus  at  about  contempo- 
rary with  Joshua,  or  &e  early  Judges.  According  to  Egyp- 
tian custom,  all  persons  after  death  had  to  submit  to  the 
judgment  of  a  tribunal,  who  decreed  oblivion  or  immortality. 
The  wealthy  and  governing  classes  had  their  records  care- 
fully written  for  them  ;  this  was  placed  in  their  sarcophagus. 
According  to  Professor  Maspero,  "Le  livre  des  morts  est  done 
une  sorte  de  Guide  que  tout  Egyptien  devait  avoir  avec  lui 
pour  voyager  en  surete  dans  I'autre  monde.  Aussi  on 
mettait  un  des  exemplaires  plus  ou  moins  complets  sur 
toutes  les  momies  de  bonne  famille.'* 

It  seems  that,  for  the  lower  and  ignorant  castes,  and  the 
poor,  there  was  a  kind  of  fixed  liturgy,  which  it  was  the 
duty  of  the  living  to  commit  to  memory,  for  repetition  in 
the  next  world  by  the  deceased,  and  this  liturgy  was  recited 
by  the  next  of  kin,  or  best  friend,  before  a  tribunal,  who 
gave  their  final  verdict  according  to  the  evidence  and  cross- 
examination,  rather  than  the  ipsissima  verba  of  the  liturgy, 
which  appears  to  have  been  a  perfunctory  proceeding  so  far 
as  the  humbler  classes  were  concerned. 

Chapter  cxxv  in  this  scroll  brings  the  defui^ot  up  to  the 
period  of  his  final  judgment,  and  commences  with  a  pictorial 
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illuBtration  of  Oriris  seated  upon  a  throne.  Behind  him 
is  depicted  the  infernal  jury,  charged  witli  the  deliberation  of 
the  act  of  justice  to  be  decided  upon.  A  pair  of  scales 
is  placed  in  the  foregronnd;  in  the  one  is  contained  the 
heart  of  the  deceased,  and  in  the  other  his  effigy.  A  twin 
representation  of  ''Tmth"  introduces  the  departed,  and 
assists  at  the  weighing,  whilst  the  deity  Hor  flits  at  the  head 
of  the  beam,  mercifolly  inclining  it  somewhat  to  the  favoor- 
able  side.  The  deity  Tot  is  depicted  writing  the  resnlt,  and 
proclaiming  judgment.  The  deceased  then  proceeds  to  plead 
for  himself  in  the  following  words : — 

Homage  to  ye,  Lords  of  Truth.  Homage  to  thee,  great  Gk)d — 
Lord  of  **all  Truth."  I  oome  to  bring  "  Truth  "  before  ye,  and  before 
ye  I  destroy  all  falsehood. 

I  have  never  defrauded  any  human  being. 

I  have  never  grieved  the  widow. 

I  have  never  lied  in  a  court  of  Justice. 

Falsehood  has  ever  been  a  stranger  to  me. 

I  have  endeavoured  to  do  nothing  forbidden. 

I  have  not  imposed  upon  a  clerk  of  the  works  more  daily  or  perio- 
dical labour  than  I  contracted  with  him. 

I  have  never  been  negligent. 

I  have  never  been  lazy. 

I  have  never  weakened  my  natural  forces 

I  have  never  been  bankrupt. 

I  have  never  depreciated  a  slave  before  his  master. 

I  have  allowed  no  one  to  hunger. 

I  have  caused  no  one  to  shed  tears. 

I  have  never  killed. 

Nor  have  I  ever  caused  murder  to  be  committod  treasonably. 

I  have  never  participated  in  fraudulent  gains. 

I  have  never  altered  a  measure. 

I  have  never  taken  an  inch  from  a  yard  measure. 

I  have  never  encroached  upon  a  neighbouring  field. 

I  have  never  disturbed  the  equilibrium  of  scales. 

I  have  never  attempted  to  gain  by  false  weighto. 

I  have  never  taken  away  the  nulk  from  the  mouth  of  those  who 
suck. 
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Here  follows  the  expreBsion,  thrioe  repeated  :  — 
"  I  am  pure  " — •*  I  am  pure  " — **  I  am  pure." 

Farther  on,  the  deceased  repeats,  in  an  affirmative  manner, 
the  negative  confession  he  has  previously  attered — thus : — 

Deliver  me  from  Tryphon,  who  feeds  on  entrails.  O  ye  magistrates 
in  this  dav  of  supreme  judgment — ^permit  the  defunct  to  come  to  you, 
he  who  has  never  sinned,  who  has  never  lied,  never  done  evil,  never 
committed  a  crime,  never  rendered  fiedse  witness,  never  inflicted  any 
wrong  to  his  own  body,  but  lived  by  righteousness.  He  has  sown 
everywhere  the  seeds  of  gladness.  All  his  actions  were  such  that  men 
spoke  of  it,  and  the  gods  rejoiced  at  it.  He  has  reconciled  Gk)d  unto 
himself  by  his  love  for  him.  He  has  given  bread  to  the  hungry, 
water  to  the  thirsty,  raiment  to  the  naked. 

He  has  given  a  bark  to  the  shipwrecked  who  were  stopped  in  their 
voyage.  He  has  offered  sacrifices  to  the  gods,  and  funeral  repasts  for 
the  defunct.  Deliver  him  from  himself.  Protect  him  from  himself. 
Do  not  speak  against  him  before  the  Lord  of  the  dead,  for  his  mouth 
is  pure,  and  his  two  hands  are  pure. 

The  verdict  of  the  tribunal  is  likewise  appended.  The 
soul  is  acquitted,  and  for  complete  purification  is  transferred 
to  four  cynocephali,  who  are  to  be  plunged  into  a  basin  of 
fire.  The  soul  would  then,  refined  from  every  scintilla  of 
impurity,  go  to  the  realms  of  endless  bliss. 

It  is  a  pity  we  have  no  record  left  of  the  verdict  of  an 
Egyptian  tribunal  upon  one  of  the  humbler  castes,  or  of 
those  who  may  not  have  been  wealthy  or  occupied  so  high 
a  social  position.  The  ethics  of  so  remote  a  period  in 
Egyptian  history  are  dimly  foreshadowed  in  this  document, 
which  I  hope  to  elaborate  in  a  future  paper.  We  see  that,  in 
the  constitution  of  the  early  society  in  the  land  of  the  Nile, 
a  period  of  rest  from  labour,  for  the  workman,  was  also  a 
part  of  their  social  system. 

Another  valuable  papyrus,  which  Professor  Maspero  de- 
scribes as  **  Tun  des  plus  curieux  que  Ton  connaisse,"  is 
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unfortunately  in  a  very  dilapidated  condition,  as  is  the  case 
with  almost  every  example  that  has  yet  been  fonnd  of  the 
remote  periods.  With  the  exception  of  the  former  scroll, 
not  a  single  one  has  ever  been  handed  to  ns  in  anything  like 
a  moderately  preserved  state.  The  commencement  of  this 
docnment  is  altogether  missing,  and  as  the  first  few  rolls 
were  unfolded,  the  papyrus  broke  into  tiny  shreds.  What  is 
left  of  it  has  been  carefully  deciphered.  It  is  of  the  early 
XXn  dynasty,  a  period  coincident  with  the  latter  days  of 
Saul,  or  early  Davidic  kingdom.  It  is  a  treatise  on  morals, 
in  the  form  of  a  dialogue  between  a  learned  scribe,  Ani,  and 
his  son,  Ehonshotpou.  Here  and  there  a  paragraph  is 
legible,  and  seems  to  indicate  practical  precepts  for  conduct 
through  life.    Here  is  one : — 

Beware  of  the  strange  woman,  who  is  not  acknowledged  in  her  own 
city.  Do  not  ran  after  women  like  nnto  her.  Do  not  attempt  to  know 
her,  for  it  is  a  deep  sea  in  which  no  man  finds  his  way  out  The 
woman  who  separates  herself  from  her  husband  sends  thee  written 
messages  eveiy  day.  If  no  witnesses  are  there,  she  comes  herself  to 
seduce  thee  into  her  net  If  the  world  gets  to  know  of  this,  it  will  be 
a  fatal  crime  for  thee,  even  if  she  has  not  succeeded  in  reality.  For 
men  commit  all  sorts  of  crime  for  such  as  these. 

Here  we  find  another  legible  extract : — 

Do  not  get  drunk  in  the  public  houses  where  they  drink  beer,  for 
fear  that  people  may  repeat  words  uttered  from  thy  lips,  without 
having  the  knowledge  that  thou  hast  even  spoken  them.  Thou  will'st 
stumble,  thy  limbs  will  be  broken,  and  no  one  will  extend  a  hand  to 
help  thee;  on  the  contrary,  thy  companions  in  drink  (or  boon  com- 
panions) who  are  there,  will  even  say,  "  Turn  the  Drunkard  out." 
They  will  send  from  home  to  look  for  thee  concerning  thy  business,  but 
they  will  find  thee  crawling  on  the  ground  like  a  little  baby. 

In  another  portion,  we  read : — 

I,  Ani,  have  given  thee  thy  mother,  but  she,  whilst  she  bore  thee, 
as  she  did  bear  thee,  had  with  ihee  a  most  painful  load,  of  which  she 
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did  not  even  oomplain  to  me.  After  thy  birth  she  gave  thee  snck  for 
three  years,  and  as  then  didst  grow,  although  thy  swaddling  clothes 
were  sullied,  she  never  tnmed  from  thee  with  disgust,  nor  asked 
thee,  Why  doest  thou  thus? 

When  thou  hadst  been  placed  in  school,  and  though  thou  wert 
instructed  in  letters,  she  went  perpetually  to  and  fro  to  the  house 
of  thy  instructor ;  every  day  she  brought  thee  bread  and  beer  from  her 
house.  Now  thou  art  grown  to  man's  estate,  and  hast  taken  thee  a 
wife,  thou  hast  mounted  thyself  into  an  apartment  H|iye  always  an 
eye  upon  the  wearisome  times  which  accompanied  thy  birth,  so  that 
all  thine  actions  may  be  regulated  by  the  example  of  thy  mother,  and 
what  she  did  for  thee,  so  that  she  may  never  have  to  reproach  thee, 
that  she  lift  not  her  hands  towards  God — for  verily  Gk>d  will  hearken  to 
her  prayers. 

There  are  some  fairly  well  preserved  pages,  indicating 
how  one  should  regulate  their  conduct  towards  their  supe- 
riors, towards  the  dead,  on  friendship,  etc.,  and  Professor 
Ma^pero  points  out  that  in  several  places  he  finds  Egyptian 
local  sayings,  maxims,  or  proverbs,  identical  with  those 
in  France.  For  instance,  in  this  papyrus  we  find  the 
following : — 

Sans  se  presser  pour  arriver  le  bon  marcheur  arrive. 
The  man  who  walks  well  arrives  without  harry. 

And  again: — 

Le  bceuf  qui  marche  en  tete  du  troupeau  et  qui  meneles  autres  aux 
champs,  n^est  lui  meme  qu*un  animal  comme  eux. 
.    The  bull  that  walks  at  the  head  of  the  herd,  and  leads  the  others 
to  the  field,  is  only  a  beast  like  the  rest. 

The  papyrus  at  the  end  of  the  dialogue  is  fairly  well 
preserved. 

Eonshotpou  is  described  as  replying  to  his  father  thus : — 

Do  not  wearisomely  repeat  thy  past  favours  towards  me  I  I  have 
heard  enough  of  all  thou  hast  done. 
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Ani  responds : — 

Here  I  see  a  true  reflection  of  all  those  who  have  found  out  the 
strength  of  their  arms.  The  saokling,  who  is  in  the  arms  of  his 
mother,  has  no  desire  for  any  food  bat  that  which  proceeds  from  the 
breast  llie  moment  his  tongae  has  found  speech,  it  is  only  to  say, 
'*  Bring  me  bread." 

Professor  Maspero  expvesses  an  opinion  that  until  now 
we  have  only  touched  the  fringe  of  oar  knowledge  of  Egyp- 
tian polity  and  ethics.  He  is  now  engaged  in  excavations  in 
certain  districts  along  the  Nile  which  have  been  undisturbed 
for  remote  ages,  and  is  sanguine  that  we  shall  eventually  add 
very  much  to  our  limited  knowledge  of  the  theology,  state- 
craft, and  early  civilisation  of  this  interesting  and  historic 
country. 

I  hope  at  a  future  time  to  recur  to  the  subject  of  Ancient 
Egypt,  but  I  am  of  opinion  that,  in  deductions  from  Pales- 
tinian and  Hellenic  ethics,  too  little  stress  is  laid  upon  the 
copious  draughts  which  both  races  have  imbibed  from  Egyp- 
tian sources. 

A  saying  is  attributed  to  Prince  Talleyrand,  that  the 
French  have  admirable  laws,  but  observe  them  badly,  whilst 
the  English  had  defective  laws  but  observed  them  admirably. 
I  venture  to  think  that  the  position  in  civilisation  a  commu- 
nity occupies  IB  due  less  to  its  being  in  possession  of  high 
ideal  ethics,  than  to  how  far  these  ethics  are  carried  into 
practical  life.  For  instance,  the  ethics  of  the  Abyssinians 
are  drawn  from  the  same  sources  as  our  own,  yet  in  their 
social  status  and  general  civilisation  they  have  remained 
rather  below  that  of  their  neighbours.  The  Copts  in  Egypt 
are  neither  as  temperate  nor  as  frugal  as  the  Arab  fellaheen, 
and  the  descendants  of  European  denizens  in  the  East, 
known  as  Levantines,  who  are  superstitiously  attached  to  the 
outward  forms  and  ceremonies  of  the  Church,  would  not  be 
held   as  exemplary  specimens  of   the   higher  followers  of 
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Western  ethical  oultare,  whilst  the  Bulgarians  and  Servians, 
who  have  only  jnst  emerged  into  emancipation  from  the 
depressing  sway  of  centuries  of  contumely,  into  the  light 
and  freedom  of  the  highest  ethical  ideals,  fly  at  each 
others'  throats,  hardly  better  than  two  rival  tribes  of  Bed 
Indians. 

Climate,  I  further  venture  to  think,  has  a  powerful  influ- 
ence in  the  tendency  of  the  social  and  moral  habits  of  the 
people.  One  dare  hardly  venture  to  speculate  as  to  whether 
the  Scotch  or  Dutch  people  would  have  developed  the 
remarkable  energy  and  the  great  mental  vigour  they  un- 
doubtedly possess,  had  it  been  their  destiny  to  be  located, 
say,  in  Tripoli,  or  in  the  upper  districts  of  the  Nile. 

That  the  Mizraim  of  old  had  a  large  measure  of  civilisa- 
tion and  ethical  culture  among  the  higher  castes,  is  proved 
beyond  a  doubt.  The  exiled  shepherds,  who  were  divinely 
emancipated  from  Egypt,  seem  to  have  reversed  the  Mizra- 
imic  policy,  and  made  the  study  of  such  ethics  as  they 
became  possessed  of,  the  property  of  the  multitude,  rather 
than  the  few,  for  in  their  records  we  constantly  dnd  the 
injunction,  and  "  ye  shall  teach  the  law  to  your  children," 
and  that  it  should  be  read  unto  the  people,  and  as 
their  ethics  gradually  evolved  by  contact  with  other  modes  of 
thought,  they  were  adopted  by  most  civilised  communities. 

The  present  occupation  of  the  ancient  land  of  the  Nile 
by  Great  Britain  will  eventually  tend  towards  opening  up,  in 
the  history  and  archsBology  of  Egypt,  much  that  has  hitherto 
been  a  sealed  book. 

Whatever  further  discoveries  may  be  in  store,  of  one 
thing  we  may  be  certain — that  Truth  will  never  suffer  in  the 
end  by  more  light. 
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HANS  SACHS,  SHOEMAKER   AND  POET,  WITH  A 
WORD  ON  THE  MA8TERSINGER8. 

Bt  R.  MXINTOCK. 

At  the  end  of  the  twelfth,  and  all  through  the  thirteenth 
century,  contemporary  with  the  later  traubadows  and  trou' 
v^es  of  soathem  Europe,  there  flonrished  in  Germany  a 
school  of  poetaingers,  mostly  of  noble  birth,  known  as 
Minnesingers.  Many  examples  of  their  work  have  been  pre- 
served, and  these  testify  to  the  great  natural  ability  and  high 
artistic  cultivation  of  their  authors.  But  times  changed ; 
chivalry  decayed,  and  the  art  of  Minnesong  degenerated,  lost 
its  inspiration,  and  became  mechanical.  In  the  fourteenth 
and  fifteenth  centuries,  commerce  increased,  the  cities  rose 
into  importance,  and  with  wealth  came  the  desire  for  the 
pleasures  hitherto  enjoyed  solely  by  the  dwellers  in  palace 
and  castle.  The  citizens  of  Nuremberg,  Frankfurt,  and 
other  places  began  to  cultivate  the  arts  of  poetry  and  music, 
and  to  this  end  founded  guilds  similar  in  organisation  and 
operation  to  those  which  at  that  time  regulated  and  con- 
trolled both  handicrafts  and  professions.  These  guilds  were 
called  Schools  of  Song;  their  members  were  divided  into 
five  ranks,  according  to  their  proficiency  in  the  rules  and 
practice  of  their  art,  thus : — 

I.     Studbhts,  studying  the  Tablatur,  or  code  of  rules 

for  composition  and  metrics. 
n.    Amatbubs,  who  had  mastered  the  Tablatur. 
HI.     SiNOBBS,  who  were  able  to  sing  correctly. 
lY.     PoBTs,  who  could  write  in  ready  made  measures. 
y.    Mabtbbs,  who  had  invented  new  measures  and 
tunes  to  fit  them. 

0 
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This  last  and  highest  degree  has  famished  the  names  by 
which  the  members  and  their  works  are  now  known :  Master- 
singers  and  Mastersongs.  The  regulations  of  the  ToUotor 
were  minnte  and  mechanical,  and  public  performances  and 
examinations  were  held,  at  which  prizes  were  awarded,  and 
penalties  inflicted,  according  to  the  degree  of  exactness  with 
which  the  mles  had  been  observed.  I  have  not  been  able  to 
make  acquaintance  with  the  TabUOurf  bat  some  of  its 
reqairements  can  be  deduced  from  those  specimens  giyen  in 
this  paper,  which  are  divided  into  stanzas ;  those  in  couplets 
are  not  Mastersongs.  It  will  be  seen  that  each  stanxa 
corresponds  exactly  line  for  line  with  the  other  in  each  piece, 
and  also  in  the  placing  of  the  rhymes,  which  are  sometimes 
so  far  apart  as  quite  to  elude  the  ear.  In  this  I  have  been 
careful  to  follow  the  original  closely,  merely  adding  for  the 
satisfaction  of  modern  ears  the  element  of  rhythm  which  is 
entirely  absent  from  the  originals.  It  will,  also,  be  seen 
that  there  is  a  strong  tendency  to  produce  formless  over- 
growths or  monstrosities  in  stanza-construction,  inevitable 
when  the  qualification  for  mastership  was  the  production  of 
a  new  measure — ^and  a  complete  lack  of  that  grace  which 
distinguishes  the  equally  artificial  verse-forms  of  France 
and  Italy.  Naturally,  poetry  could  not  be  commanded — 
very  few  of  the  Mastersingers  left  any  abiding  name  in 
literature,  but  of  the  few,  the  best  known  both  in  Germany 
and  abroad  is    certainly  Hans    Sachs,    the    shoemaker  of 

Nuremberg. 

The  life  of  Hans  Sachs  was  by  no  means  that  of  a  typical 

poet,  for  it  was  long  and  prosperous.  The  son  of  a  Nurem- 
berg tailor,  he  was  born  in  1494 — when  Henry  YII  was  king 
of  England,  and  had  still  eight  years  to  reign — and  he  died 
in  1676 — when  Elizabeth  had  been  queen  for  over  seventeen 
years.  His  life  thus  covers  the  whole  of  the  Reformation 
period.    Luther  was  his  elder  by  eleven  years,  but  died  thirty 
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years  before  him — a  stirring  time  in  Germany,  yet  through 
which  Hans  Sachs  appears  to  have  gone  with  a  very  minimam 
of  adyentnre.    His  father  was  well  to  do,  and  gave  yonng 
Hans    the    best  education  then   customary  for  those  not 
intended  for  the  learned  professions:    grammari  rhetoric, 
dialetics,  and  music;  the  grammar,  of  course,  was  Latin, 
and  his  works  shew  that  he  really  learnt  something  of  it, 
although  he  seems  to  have  made  acquaintance  with  the 
ancients  through  the  medium   of  translations — Greek  he 
certainly  did  not  know.    At  fifteen  years  of  age  he  was 
apprenticed  to  a  shoemaker,  and  sometime  during  the  next 
two  years  was  initiated  into  the  art  and  mystery  of  Master- 
song  by  Leonhard  Nunnenbeck,  a  linen  weaver,  himself  a 
Mastersinger.    At  the  end  of  his  two  years  apprenticeship, 
in  1611,  he  started  on  those  travels,  which  to  the  German 
craftsman  are  (or  were)  as  necessary  a  part  of  his  industrial 
training  as  the  apprenticeship  itself.    During  his  wanderings, 
which  lasted  five  years,  tradition  says  that  he  served  for  a 
while  as  a  huntsman  in  the  court  of  the  Emperor  Maximilian 
I ;  there  is  no  direct  evidence  of  the  truth  of  this  tradition, 
but  it  is  not  in  contradiction  with  any  known  fiEusts ;  certain 
it  is  that  the  young  man  saw  much  of  life  under  various 
aspects,  and  during  this  time  made  his  first  essay  in  verse. 
His  earlier  pieces  are  mostly  scholastically-treated  sacred 
subjects :    the  mystery  of  the  Trinity,  the  mystery  of  the 
Sacrament,  and  the  praise  of  the  Blessed  Virgin,  which  are 
quite  too  fsa  removed  from  modern  ways  of  thought  to  be 
interesting  as  poems  now.    But  here  is  a  Lover*8  Parting 
Song  written  at  the  age  of  19,  which  seems  to  me  to  reveal 
the  genuine  poet. 

O  cruel  hXe, 

How  heavy  is  thy  hand  on  me ! 
Therefore  my  plaint  I  make  full  sore 
Each  evening  and  each  morrow. 
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I  feel  thy  hate  I 
When  lin  exile  think  to  he 
Earth's  joys  for  me  are  darkened  o'er. 
Silent  I  bear  my  sorrow, 

For  now  I  most  to  exile  go,  * 
Which  to  my  soul  is  sore  annoy. 
Dear  love,  let  this  thee  soften  I 
Love's  pleasure  turns  at  last  to  woe ; 
As  now  to  me,  comes  after  joy 
Heart-heaviness  full  often. 
Exiled  I  am,  for  exile  has  no  grief  above 
The  grief  of  parting  from  my  own  heart's  dearest  love. 
Whom  I  have  so  long  served  with  loyal  heart  and  tme. 
From  whom  I  now  must  dweU  afar, 
Whom  henceforth  I  may  never  view. 

From  all  distress 

God  bless  thee  still  by  day  and  night ! 
Blest  be  those  eyes  that  shine  so  faxr. 
And  that  white  throat  so  slender  I 

And  may  God  bless 
Those  rosy  lips  from  every  blight. 
Also  those  twines  of  yellow  hair. 
And  that  sweet  bosom  tender ! 

Blessing  be  on  that  snowy  hand, 
Blessing  be  on  that  kindly  heart, 
Soul,  and  what  else  doth  make  thee ! 
I  quit  thee  for  a  far-off  land. 
And  so  must  bear  a  tongueless  smart, 
For  DOW  I  must  forsake  thee ! 
I  set  me  forth,  but  ah !  my  heart  again  looks  back 
Hoping  to  see  my  heart's  own  follow  in  my  track. 
But  she,  alas !  is  left  such  weary  miles  behind 
That  her  sweet  form  no  more  it  sees. 
And  so  wails  plaintive  down  the  wind : — 

*'  Dear  heart !    Heart's  best ! 
How  far  behind  me  dost  thou  stay  ^  " 
Thou  who  to  me  art  every  bliss — 
I  singled  out  and  chose  thee 
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'Mid  mirth  and  jest — 
O  why  80  Boon  miut  I  away  ? 
My  boflom  yearns  and  grieves  for  this — 
That  it  no  longer  knows  thee. 

In  body  most  I  joomey  henoe, 
Though  my  tme  self  will  not  depart — 
O  thenoe,  dear  loye,  my  sorrow  1 
Bat  since  I  leave  soul,  spirit,  sense, 
With  thee,  thou  treasnre  of  my  heart, 
O  think  on  me  to-morrow ! 

0  heavy  woe !  O  love*  beloved !  0  woe  on  woe ! 

1  fear  me.  dearest  love,  thonll  see  me  never  mo ! 
No  other  grief  e*er  made  this  heart  so  sorely  bleed. 
God  bless  thee,  sweet,  my  own  heart's  love ! 
Now  on  the  exile's  path  I  speed. 

Despite  the  thrill  of  eameBtness  which  seems  to  mn 
through  this,  there  is  no  reason  to  think  that  it  com* 
memorateB  any  real  event ;  **  Lovers'  Parting-Songs  "  were  a 
recognised  form  of  poetical  exercise,  and  a  fashion  of  the  time. 

In  1616  the  shoemaker-poet  returned  to  Nuremberg, 
apparently  never  to  leave  it  again  for  any  considerable  time, 
and  immediately  went  to  work  to  reorganise  the  Guild  of 
Mastersingers,  which  had  fallen  into  decay  in  consequence  of 
the  jealousies  and  dissensions  of  its  members.  A  little  later 
he  began  a  manuscript  collection  of  Mastersongs  still 
extant,  and  of  the  four  hundred  pieces  which  it  contains 
thirteen  are  of  his  own  composition. 

In  1619,  being  then  twenty-five  years  of  age,  and  having 
been  received  a  Mastershoemaker  as  well  as  a  Mastersinger, 
Hans  Sachs  was  married  to  Eunegund  Ereutzer,  an  orphan 
and  an  heiress.  Although  in  all  probability  this  was  a  pure 
mariage  de  ^anvenance,  it  seems  to  have  been  a  happy  one, 
for,  in  spite  of  frequent  allusions  to  the  faithlessness  of 
women  in  general,  many  of  the  most  truly  poetical  passages 
in   hiB  works  are  those  which  describe  conjugal  affection. 
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Daripg  the  next  twelve  years  seven  children   were  bom 
of  this  marriage,  all  of  whom  died  before  their  parents. 

In  the  year  following  his  marriage  Hans  Sachs  almost 
ceased  to  write,  and  this  abstention  continued  for  a  space  of 
three  years.  It  was  daring  these  three  years  that  some  of 
the  most  important  of  Luther's  writings  appealed,  including 
his  translation  of  the  Bible — and  out  of  his  silence  Hans 
Sachs  emerged  a  Protestant.  If  there  was  any  struggle  in 
his  mind,  or  regret  at  leaving  the  church  in  which  he  had 
b0en  brought  up,  his  writings — so  far  as  they  are  represented 
by  the  selection  from  which  I  have  worked — shew  no  trace  of 
it.  On  regaining  his  voice  in  1528  he  produced  the  Witten- 
berg Nightingale— 9k  vigorous  onslaught,  seven  hundred  lines 
in  length,  on  the  doctrines  and  practices  of  the  Church  of 
Rome.  What  little  interest  of  a  poetical  nature  this  long 
tirade  contains  lies  in  the  laboured  allegory  of  the  firat 
hundred  lines,  and  even  this  is  scarcely  worth  reproducing 
here.  Although  seriously  religious,  Hans  Sachs  was  no  bigot 
or  crocheteer  of  the  kind  which  so  soon  spUt  up  Protestantism 
into  a  congeries  of  jarring  and  warring  sects.  He  laboured 
hard  to  spread  a  knowledge  of  the  Bible  by  versifying  its 
narratives  with  the  least  possible  departure  from  the  very 
words  of  Luther's  text — though  often,  as  it  seems  to  me, 
with  but  little  perception  of  what  was  really  edifying — and 
tagging  thereto  ''conclusions  "  or  ''  morals "  of  his  own.  In 
similar  style  he  paraphrased  the  sermons  of  rival  preachers, 
Protestant  and  Catholic,  and  makes  merry  over  the  unideal 
character  of  the  Romish  clergy  ;  but,  having  regard  to 
the  time  in  which  he  lived,  and  the  tone  in  which 
religious  controversy  has  always  been  apt  to  assume,  there 
is  wonderfully  little  of  the  odium  theologicvm  about  Ebms 
Sachs. 

As  a  specimen  of  the  sober  humour  which  Hans  Sachs 
could  infuse  into  an  attack  on  the  degraded  monasticism  of 
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his  time  the  following  piece,  entitled  Dvsty  Francis  may 

serve. 

Tramping  downhill,  a  yagrant  wight 
Once  met  an  abbot  none  too  bright 
Who  asked :— '*  Friend,  whence  descended  ?  *' 
He  answered,  so  befriended : — 

«« From  fiir  up  yonder,  sir.*' 
"  Ton  mean  from  Hearen ! "    The  abbot  said 
**  From  Heaven ! "    The  abbot  raised  his  head — 
"  Was  Peter  in  his  station  ? 
How  went  your  conversation  ? '' 

Then  did  that  vagrant  man  aver: — 
'*  He  asked  me  if  this  nether  world 
Of  monks  had  grown  qtiite  bare. 
I  said  their  hosts  were  growing  small. 
And  he  that  np  there  none  at  all 
These  years — aye*  five  and  twenty — 
ELad  come,  instead  of  plenty." 
The  abbot  said  a  prayer, 

And  rode  on,  thinking  very  deep. 
And  that  night,  when  he  fell  asleep, 
He  dreamt  that  he  ascended 
The  way  that  upwards  tended, 

And  when  to  Heaven's  gate  he  came, 
He  fonnd  none  waiting  at  the  same 
Save  Francis,  him  who  founded 
The  barefoot  friars,  who,  grounded, 

There  on  the  threshold  lay. 
And  over  him,  two  fingers  thick, 
The  dust  lay,  by  the  Lord! 
"  O  holy  man !  *'  the  abbot  cried, 
"  Wilt  thou  not  rise,  and  go  inside  ?  " 
Then  Francis  answered : — '*  Truly, 
I  came  up  hither  duly. 
But  Peter,  by  my  cord. 

Gripped  me  and  said :— Where  now  away? 
Thy  rule  presoribeth  to  this  day 
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That  two  and  two  together 
Shall  monks  go  in  all  weather — 

Alone  then,  comest  thou? — 
Lie  at  the  door  and  patient  wait 
Until  another  come  this  gate. — 
And  here  from  all  men  sundered 
Have  I  lain  years  three  hundred 

And  twenty-eight  till  now ; 
And  still  no  brother  this  way  comes. 
They  gather  in  their  stuff; 
They  ply  their  cant  and  human  wit ; 
They  seek  God's  glory  not  a  whit ; 
His  word  they  have  forsaken  ?  ** 
Then  did  the  abbot  waken — 
But  he  had  heard  enough. 

As  the  years  went  by  the  long  level  of  worldly  prosperity 
began  to  be  spaced  out  by  gravestones;  one  by  one  Hans 
Sachs's  children  died,  and  when,  in  1660,  after  moro  than 
forty  years  of  wedded  life,  his  wife  also  was  taken  from  him» 
the  old  man  was  left  with  no  family  bat  foor  grandchildren 
left  him  by  his  eldest  danghter.  Yet  his  sorrows' never  for- 
nished  themes  for  his  verse ;  it  is  only  when  he  tells  as  how 
his  dead  wife's  radiant  form  appeared  to  him  as  a  vision  of 
the  night,  with  the  assarance  that  she  was  among  the  blest ; 
when  we  learn  incidentally  that  long  years  previonsly  a  similar 
vision  had  been  vouchsafed  to  him  of  Leonhard  Nannenbeck, 
his  master  in  the  art  of  song ;  and  when  we  feel  the  thrill 
of  genuine  emotion  which  animates  his  poetry  when  he  has 
occasion  to  describe  a  happy  wedded  life — it  is  only  by 
piecing  together  these  and  other  less  palpable  indications 
that  we  arrive  at  the  conviction  that  Hans  Sachs  was  a  man 
of  strong  affections  and  feelings — ^as  we  expect  a  poet  to  be. 
There  is  one  piece,  written  only  just  before  the  death  of  his 
wife,  which  shews,  with  a  directness  rare  with  Hans  Sachs  as 
with   most  of  his  contemporaries,  that  the  old  man   was 
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troubled  by  misgivings  about  his  poetical  Tocation  and  the 
dorability  and  atility  of  his  work,  and  at  the  same  time  fur- 
nishes the  very  strongest  evidence  that  his  vocation  was 
genuine.  This  is  the  Gonclusian  to  kia  Second  Book  of 
Poems,  and  although  it  is  rather  long  I  shall  take  leave  to 
introduce  it  here. 


In  Angust  on  a  day 
I  through  the  fields  did  stray 
Beyond  the  city's  bound. 
With  weariness  profound 
My  heart  was  sorely  smitten 
For  what  my  hand  had  written. 
And  so,  rest  seeking,  I 
Did  presently  espy 
A  quiet  tree-thrown  shade. 
Thereunto  did  I  wade 
Through  grass  and  clover  green, 
And  lay  down,  from  my  teen 
And  very  bitter  cumber 
To  lose  an  hour  in  slumber. 
The  winds  were  softly  sighing, 
And  there  in  stillness  lying 
So  peacefully  embowered 
Sleep  quickly  overpowered 
My  eyes,  yet  did  I  seem 
To  hear,  as  in  a  dream, 
Dame  Reason's  voice  foU  soft 
Call  to  me  from  aloft : — 
"  Come,  tell  me,  old  man,  why 
So  sorely  thou  dost  try, 
And  plague  thy  soul  and  heart 
With  weariness  and  smart 
Thy  mother-tongue  to  use 
In  song,  and  so  dost  lose 
Thy  rest,  from  first  to  last  ?  " 
I  answered : — *'  In  the  past 
I  held  my  native  song 
No  labour ;  I  was  strong. 


And  so  did  take  the  same 
But  for  a  pleasant  game, 
And,  for  that  God  above 
This  gift  hath  given  in  love, 
I  hide  not,  hke  a  slave. 
My  talent  in  the  grave. 
But  therewith  praise  the  Lord 
And  joy  to  men  afford. 
Virtue  I  sing,  and  duty, 
That  youth,  abloom  with  beauty. 
Untouched  by  vice  may  go 
(Which  ever  bringeth  woe) 
And  ever  seek  the  best. 
Also  with  honest  jest 
Love  I  to  banish  sadness ; 
Yet  free  from  taint  of  badness. 
From  envy,  hate,  and  wrong, 
Hath  been  and  is  my  song 
These  forty  years  and  four 
Thou  knowest  evils  sore 
From  idleness  do  spring 
Which  man  to  ruin  bring. 
From  work  man'sheart  ne'er  stays 
And,  therefore,  with  these  lays 
My  hands  I  occupy." 

Then  Reason  made  reply : — 
*'  With  fond  imaginations, 
Dreams  and  speculations. 
Thou  enfeeblest  thy  sense ; 
The  time  is  not  far  hence 
Thou  shalt  be  doting  seen 
In  deed,  and  word,  and  mien 
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As  many  are — ^believe  it ! 
£*6n  now  thon  may'st  perceive  it : 
The  keen  wit  thon  didst  own 
And  memory  are  flown. 
And  flown  with  them  thy  force. 
The  golden  river's  sonroe 
In  thee  rons  dry,  my  Mend. 
I  say,  then,  make  an  end. 
And  lay  thy  rhyming  by.'* 
I  spake : — **  I  not  deny 
Bnt  that  I  feel  full  sore 
That  perfectly  no  more 
From  heart  with  bliss  npbnoyed 
And  soul's  desire  nncloyed 
My  songs  flow,  all  elation — 
But  ofttimes  with  vexation, 
Not  as  of  old  dear-roshing. 
From  keen  perception  gashing. 
So  doll  and  slow  they  rise 
That  often  I  devise 
To  make  an  end  of  song. 
Tet  stirs  with  impulse  strong 
Something  within  me  dwelling. 
Or  in  my  being  swelling, 
And  prompteth  secretly 
To  still  love  poesy 
Nor  ever  rest,  but  what 
The  thing  is,  I  know  not, 
Whereby  I  thus  am  led." 

To  this  Dame  Reason  said : — 
**  Nought  is  it  but  the  craze 
That  from  thy  tuneful  lays 
Thou  shalt  inherit  fame 
And  do  good  by  the  same. 
For  so  it  is  recorded 
Are  poets  best  rewarded : — 
Their  name  and  fame  in  story 
Shine  out  with  deathless  glory. 
Lo !  this  it  is  that  urges 
And  thee  to  writing  scourges ; 


But  thou  shalt  ne'er  receive 
Such  pay,  thou  may'st  believe. 
For  thou  hast  with  thy  pen 
Drawn  on  thee  from  all  men — 
From  every  rank  and  state- 
Envy  and  bitter  hate. 
For  now  the  world,  in  sooth. 
Loves  not  to  hear  the  truth  ; 
Her  works  to  evil  run 
And  she  the  light  must  shun. 
Thence  cometh  to  thy  name 
More  enmity  than  fame, 
Because  thou  can'st  not  feign. 
'Twere  best,  then,  spare  thy  pain. 
Old  man,  ere  cometh  worse — 
For  guerdonless  thy  verse, 
And  thankless,  fiOleth  dead." 

And  with  these  words  she  sped 
Swiftly  away.    And  now 
So  loudly  on  a  bou^^ 
A  bird  sang  that  I  woke 
And  in  my  heart  thus  spoke : — 
"  So  is  it,  much  I  fear 
As  Reason  wameth  clear, 
With  me  and  my  renown." 
Then  made  I  for  the  town, 
Paged  and  together  laid 
With  index  truly  made 
And  what  to  print  belongs 
This  second  book  of  songs. 
Thereto  this  piece  composed 
And  so  in  sorrow  dosed 
That  for  all  thanks  and  fee 
I  have  but  enmity. 
And  for  my  goodwill,  strife — 
lutending  for  my  life 
Henceforth  to  quit  all  song 
Lest  to  me  yet  worse  wrong 
Do  come  and  misohiefs  wax. 
At  Nu/rembergt  Haks  Sachs. 
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Bat  although  when  he  wrote  this  the  author  was  in  his 
sixty-sixth  year,  be  had  still  a  good  piece  of  his  life  to  live 
and  mnch  of  his  work  to  do.  In  rather  more  than  a  year 
from  the  death  of  his  wife  he  married  again,  taking  for  his 
partner  a  girl  of  seyenteen,  named  Barbara  Harscber,  and» 
onequal  as  the  match  appears  to  as,  it  seems  to  have  been 
as  happy  as  most  marriages  are  now.  I  shall  have  occasion 
presently  to  notice  the  system  of  strict  repression  and  sub- 
jection which  he,  in  common  with  everybody  else  at  that  time, 
thought  to  be  the  natural  and  proper  treatment  for  women. 
Here  I  shall  only  remark  that  perhaps  the  general  acceptance 
of  that  system  made  marriages  of  convenience  less  objection- 
able than  we  now  suppose  them  to  be ;  they  must  certainly 
have  been  much  more  universal.  Hans  Sachs's  second  wife, 
it  appears,  was  both  beautiful  and  good,  and  as  he  lived 
nearly  fifteen  years  after  marrying  her,  his  latter  days  were 
probably  passed  in  an  atmosphere  of  comfort  which  as  a 
widower  he  might  not  have  enjoyed.  He  died  in  January, 
1676,  having  completed  his  eighty-first  year  the  previous 
November. 

I  have  already  stated  that  Hans  Sachs  was  a  prosperous 
citizen;  whether  his  literary  ability  contributed  directly  to  his 
prosperity,  I  have  not  been  able  to  ascertain,  but  as  copyright- 
laws  were  unknown  in  his  day,  it  probably  did  not ;  indirectly 
it  certainly  did,  for  it  made  him  an  important  man  in  the 
eyes  of  his  fellow  citizens.  It  is  certain  also  that  he  carried 
into  his  literary  work  some  of  the  habits  which  usually  mark 
the  good  business  man.  In  re-writing  a  story  by  any  previous 
author  it  was  his  custom  to  name  in  the  opening  lines  the 
source  from  which  he  took  it,  usuaUy  the  author's  name, 
and  in  some  oases  the  title  of  the  book;  his  own  name 
generally,  even  in  his  dramas,  was  made  to  form  the  closing 
rhyme,  the  date  of  composition  was  very  commonly  attached. 
Several  times  during  his  life  he  wrote  a  summary  of  his 
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poems  up  to  date ;  the  latest  of  these  summaries  gives  the 
gross  namber  of  pieces  as  something  over  6,000 ;  he  mast 
therefore  have  produced  regularly  during  the  period  of  about 
sixty  years  that  his  literary  activity  lasted  two  poems  per  week. 
Of  this  enormous  bulk  enough  is  still  extant  in  print  and 
manuscript  to  make  it  tolerably  certain  that  there  is  no  over- 
statement in  the  account*  In  addition  to  being  perhaps  the 
the  most  voluminous,  Hans  Sachs  was  certainly  the  most 
popular  author  of  his  time;  his  supremacy  was  confessed 
by  rival  poets  during  his  life ;  a  most  unusual  thing  in  that 
age.  This  popularity  he,  doubtless  owed  mainly  to  the 
qualities  and  gifts  which  he  possessed,  but  partly  also  to  the 
age  and  circumstances  into  which  he  was  bom.  It  was  the 
Beformation-time — ^the  time  of  perhaps  the  greatest  revolt 
against  a  debased  religion  and  the  tyranny  of  its  ministers 
that  the  world  had  ever  seen.  And  Hans  Sachs's  qualities 
and  gifts  were  precisely  such  as  to  make  him  a  fit  repre- 
sentative of  the  best  and  worthiest  of  his  fellow-citizens 
and  fellow-countrymen.  Piety  without  bigotry,  earnestness 
without  moroseness,  learning  without  pedantry,  humour  with- 
out flippancy,  industry  without  sordidness, — and  all  these 
qualities  harmonised  and  humanised  by  a  vein  of  true 
poetry — the  wonder  is  not  that  Hans  Sachs  was  popular  in 
his  own  day,  but  that  he  should  be  so  nearly  forgotten 
afterwards.  To  account  for  this  latter  fact  I  think  greater 
weight  will  have  to  be  allowed  to  external  circumstances;  the 
regular  development  of  a  national  literature  was  interrupted 
by  the  outbreak  of  the  Thirty  Years'  War,  and  in  the  horrible 
devastation  which  then  ensued  all  taste  for  literature  was 
well  nigh  trampled  out,  and,  worse  than  this,  all  power  of 
independent  thought  seemed  to  perish.  When  the  sky 
cleared  a  little  and  men  once  more  began  to  think  of  writing 
books,  all  that  was  produced  was  either  dryasdust  disquisition 
or  spiritless  imitation  of  foreign— mostly  French — models. 
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This  lasted — with  some  faint  indications  of  improyement  in 
the  latter  part  of  the  time — antil  the  eighteenth  eentory  was 
half  gone.  But  even  th'^n,  the  revival  of  literatore  brought 
no  retnm  of  popularity  to  Hans  Saohs,  and  for  this  I  think 
his  personal  qualities  may  aoeount.  He  was  too  perfect  a 
son  of  the  sixteenth  to  please  the  eighteenth  century. 
Reverent,  ndif^  simple,  even  to  credulity,  but  withal  as  far 
from  mysticism  as  from  scepticism,  there  was  nothing  in  him 
to  attract  the  men  and  women  of  the  eighteenth  century,  irre- 
verent, incredulous,  and  yet  with  a  haunting  desire  to  know 
what  some  one  has  called  the  ''  otherness  of  things.*'  Then, 
he  had  written  no  monumental  work  which  it  was  everyone's 
duty  to  know — and  his  morality  was  old-fashioned.  In  the 
political  world — I  am  speaking  now  of  the  days  preceding 
the  French  Revolution — the  idea  of  an  independent  and 
united  Germany  was  perhaps  latent,  but  assuredly  was  not 
yet  visible,  and  Hans  Sachs's  one  principle  that  the  empire 
must  be  preserved,  was  equally  certainly  out  of  favour. 
Things  are  altered  now — Germany  is  once  more  an  empire ; 
and  German  writers  —  with  the  exception  of  a  certain 
school  of  novelists— are  not  inclined  to  run  after  foreign 
models,  but  in  face  of  the  soul-searching  and  picture-painting 
which  we  now  expect  at  the  hands  of  our  poets,  the  simple 
narratives  of  a  Hans  Sachs  have  too  much  of  the  savour  of 
milk  for  babes  to  find  much  favour  among  the  men  and 
women  of  our  time.  Yet  the  greatest  poet  of  Germany, 
Goethe — himself  a  soul-searcher  and  a  picture-painter  upon 
occasion — has  bestowed  a  word  of  praise  on  the  old  shoe- 
maker-poet, has  condescended  to  write  a  story  professedly  in 
the  manner  of  Hans  Sachs,  and  has  elaborated  and  deepened 
in  significance  to  suit  his  own  purpose  some  of  the  old  man's 
simple  sketches.  And  there  is  another  way  in  which  Hans 
Sachs's  work  may  after  all  find  a  public  both  in  Germany 
and  beyond,  and  that  is  by  the  rich  store  of  material  which 
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he  offers  to  the  historian  and  sociologist.  For  instance,  does 
not  the  following  poem  reveal  in  a  striking  manner  some  of 
the  difficulties  with  which  honest  traders  had  to  contend  in 
the  sixteenth  century  ? 

THE  PIOUS  NOBLES. 

In  Frankfort  many  years  ago— 
The  imperial  city — it  happened  bo 
That  on  a  day  a  villain  young 
In  sight  of  ail  was  to  be  hung, 
And  though  a  ruffian  rude,  in  sootb 
He  yet  did  seem  a  comely  youth. 
In  visage  handsome,  tall  and  straight, 
Fine  limbed,  and  of  a  courtly  gait, 
And  in  his  vesture  trim  and  clean. 
Yet  had  the  carle  a  robber  been, 
And  Augsburg  city  on  his  head 
Had  set  a  price  alive  or  dead. 
Now  must  he  perish,  and  in  man 
And  maid  soft  ruth  to  stir  began ; 
Yea,  but  to  see  him  was  a  pity. 

Now,  having  judged  him  in  the  city, 
Before  the  deathplace  they  miglit  win 
They  needs  must  pass  a  certain  inn 
Where  many  stranger  nobles  lay  ; 
To  sign  some  treaty  tarried  tliey 
If  such  the  Frankfurt  nobles  pleased. 
These  strangers  also  straight  were  seized 
With  kindly  pity  and  compassion 
To  see  led  forth  in  such  ill  fEuhion 
A  youth  80  gallant  and  so  bold 
Who  scarce  had  twenty  winters  told. 
To  die  so  young  they  thought  a  grief. 
And  straightway,  after  counsel  brief. 
Unto  the  city's  rulers  went 
And  humbly  did  their  prayer  present 
Thinking  that  they  perchance  thereby 
Might  for  the  youth  adjudged  to  die 
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Some  fftTonr  in  the  rnlen  cherish, 
And  he  not  miBerably  perish, 
Dying  beneath  the  hangman's  hand. 

Then  did  the  oonnoil  make  demand : — 
**  Dear  lords,  we  pray  you,  say  in  truth. 
Know  ye  not  wherefore  this  same  youth 
This  day  unto  his  death  must  go  ?  " 
The  nobles  spake : — "  We  do  not  know ; 
Only  we  grieye  for  his  young  life- 
As  tmly  doth  man,  maid,  and  wife 
Think  pity  he  so  young  should  die.** 
Then  did  the  council  make  reply : — 
*'  Dear  lords,  we  tell  you  now  in  brief — 
This  youth  is  but  a  highway  thief ; 
To  traders  hath  he,  overdaring, 
Closed  up  the  roads  when  they  were  faring. 
And  put  them  unto  ransom  too 
Upon  the  Spessart  with  his  crew, 
And  other  mischiefis  hath  he  wrought. 
Wherefore  we  hang  him,  being  caught. 
But  80  well  have  ye  prayed  to-day 
That  we  are  moved  our  hand  to  stay. 
Yea,  in  your  honour  we  here  give 
This  youngster  our  good  leave  to  live, 
And  free  him  from  his  present  bands — 
Yet  shall  he  straightway  quit  these  lands. 
And  banished  be  for  ever  hence ; 
So  punish  we  his  great  o£fence.*' 

Now  when  the  pious  nobles  heard 
The  reverend  council's  weighty  word 
With  horror  they  to  speak  began  :— 
"How?    What?   A  robber?    Hath  the  man 
Fleeced  traders  on  the  Spessart  ?    He — ? 
And  he  no  lord  of  high  degree  ? 
Nay,  sirs,  we  truly  knew  it  not — 
Away  with  him  I — or  on  the  spot 
Strike  off  his  head.    Each  base-bom  peasant 
Imagines  it  as  right  as  pleasant 
To  turn  highwayman  thus — But  sirs, 
Nobility  alone  confers 
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Upon  its  scions  great  and  siuall 
The  right  fat  burghers  so  to  maul 
That  they  torn  out  their  hoiurded  treasure. 
Let  those  who  hunger  for  such  pleasure 
Note — *ti8  and  eyer  was  the  same — 
Hunting  must  be  the  nobles*  game !  ** 
With  that  those  nobles  took  their  leave, 
Nor  prayed  they  for  the  least  reprieve. 


The  Conclusion. 

Right  joyful  should  we  traders  be 
To  see  our  highways  made  so  free, 
And  note  how  in  each  march  and  county 
Our  worthy  nobles,  of  their  bounty, 
Take  care  that  on  the  public  way 
No  thief  shall  ply  his  trade  to  day, 
Unleite  he  be  of  noble  rnce, 
And  so  have  license  by  God's  grace. 
Now  may  all  folk  in  safety  wander 
From  Frankfurt  here  to  Leipsic  yonder. 
And  trading  traverse  wood  and  wold. 
Though  evil  was  their  fame  of  old. 
The  Speesart  freely  may  one  tread 
Bearing  a  gold -crock  on  his  head. 
And  nought  by  robbers  need  he  lose. 
This  ye  may  credit,  if  ye  choose — 
But  guard  yourselves  'gainst  all  attacks 
On  every  road,  counsels  Hans  Sachs. 

In  addition  to  the  robber  nobles  and  their  brutal 
followers,  qniet  folk  were  liable  to  the  masterful  begging  of 
disbanded  lanzknechts  or  soldiers,  who  were  engaged  for 
terms  of  service,  long  or  short,  by  every  petty  potentate  who 
enjoyed  the  right  of  private  war,  and  between  their  engage- 
ments wandered  about  the  country,  ever  ready  for  a  brawl, 
enforcing  a  scanty  and  uncertain  subsistence  from  the 
charity  or  fears  of  the  inhabitants.     Hans  Sachs  has  many 
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a  fling  at  them,  their  swearings  drinking,  gaming,  fighting, 
and  starving  life;  bat  one  of  his  quaintest  notions  is  to 
imagine  a  party  of  them  in  Heaven. 

9tc]m  lonMfncd^t  fantcn  ouf  eiti  gfjwt 
^inanf  gar  fur  UB  ^imeUor 
Unb  Kex^tn  inttii^  an  bowot, 
SBoltcn  I^incin  imb  in  bent  ^inul  fatten : 

6ant  $ctcr  ft^ac^ :—"  D  ^me  ®ot, 
lDan6  ifl  etn  arm  nacf cte  rot, 
Safful^rein!    (Stf  tnt  in  not ! '* 
(Sr  fVra(^:— ''9lein,  $eter^  laf  fie  banfen  taxirten." 

9U  bie  lanb^fnc^t  lang  nm^tcn  banf en  barren 
IDa  licngen^  an  gn  fln^  nnb  jn  fd^atren ; 
@ie  ffud^ten  facrament,  (eiben  nnb  »nnben. 
®ant  $eter  bife  ff&^  nit  fent, 
SReint,  fie  rebten  ))ont  facrantent, 
Unb  oon  M  ^enen  tot  nnb  ent ; 
IDac^t :—"  Sfntmer  lent  l^ab  id^  vor  nie  gefunben." 

^ptadf  ;—*'^\  i^  ^ab  an  biftm  ort 

S3on  ber  nacfeten  rot  ge^ort 

@o  oil  V^Iiger  gnter  ttort ; 

9ld^,  laf  fie  rein,  nnb  l^aB  ntit  in  gebnibe! " 

a5er  ^  fprad^ :— "  JDn  magfta  lof  e n  rein ; 
IDn  ntnft  mit  in  bel^angen  fein : 
®ie  ftnt  mnttoitlig  attgemein. 
®er&t0  nit  tool,  ^o  gib  ntir  nit  bie  fd^nlbe." 

@ant  $eter  (iefi  fie  ein  ntit  frenben  gange, 
iSin  (anb6fne(^t  brad^t  bent  anbren  ein  umbfc^ange, 
^axnaHf  fiengen  fie  an  gn  l^bem  nnb  }n  batmen, 
4^nten  einanber  lam  nnb  hum. 
®ant  $eter  gant  fie  an  barum : — 
Sad  ^abt  ir  ffir  ein  nmerbnm  ? 
^bt  enc^  toiber  ^inand  an  Ud^ten  galgen! " 

6ie  grif en  tiicfif^  in  bie  ton, 

®ptadim  '.—"^itiCLta  bringft  nntf  nit  mer." 

H 
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@ant  $eter  tent  bet  fd^im^f  gat  fet, 
Unb  bifen  ^oc^ntut  tet  bent  ^tten  flagen. 

^et  ^et  fpta^ :— ''  ®agt  i^  bitd  nit  1^, 
(Si  tteten  fte(^  nnttn>iQig  lent  ? 
®e  l^in  unb  eim  engel  gebent 
S)ie  ttnnten  Dot  bet  l^imeltut  ju  f^Iagen, 

ttnb  ba«  et  bamtit  einen  letntan  ntad^.'' 
®ant  $etet  vetotbnet  bait  bife  fai^e. 
Cobalt  bie  lanbtfhtei^t  et^otten  bie  tntmen, 
Soffend  nand  fut  bed  f^imtU  tot, 
SKeinten,  ein  Utman  loet  ba^mr. 
®ant  $etet  bait  beft^lof  ba<  tot ; 
@eit  ift  fein  lanb6!ned^t  in  ben  ^inul  bmta. 


ST.  PETER   AND   THE   SOLDIERS. 

Nine  broken  soldiers  on  a  day 

To  Heaven's  high  portal  made  their  way, 

And  boldly  thereat  hammered  they. 

Thinking  to  cadge  of  all  who  dwelt  about  there. 

Then  Peter  cried : — '*  O  Lord,  bnt  view 
Outside  the  gate,  this  wretched  crew, 
Naked  and  poor — O  let  them  through  ! " 
The  Lord  said : — "  Peter,  let  them  bide  without  there !  *' 

Now  when  the  soldiers  found  they  there  might  tarry 
They  'gan  to  scuffle,  ply  their  thrust  and  parry, 
And  swear — as  when  down  here  they  sorely  try  us. 
St.  Peter  knew  not  that  they  cursed, 
Bnt  thought  them  in  that  Scripture  versed 
Wherein  the  Lord's  death  is  rehearsed, 
And  said : — **  Were  ever  folk  before  so  pious  !  ** 

"  O  Lord,"  he  thus  his  prayer  preferred, 
"  From  those  poor  fellows  have  I  heard 
Full  many  a  good  and  holy  word — 
O  let  them  enter,  for  thy  loving  kindness ! " 

The  Lord  spake : — "  Well  then,  let  them  through. 
They'll  give  thee  soon  some  work  to  do. 
For  they're  a  wilful  wayward  crew. 
If  aught  goes  ill  blame  nought  but  thine  own  blindness.** 
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Then  Peler  opeU  the  gate  with  no  moM  battle. 
And  atraightway  one  the  dice  began  to  zatUe» 
Then  they  fell  out  and  forioua  was  the  banging, 
And  all,  ere  long  were  oat  and  lame ; 
Peter  in  hot  haste  at  them  came : — 
"  What !  fighting  here  in  Heaven  ?    For  shame ! 
Get  baok  to  earth,  the  gallows  waits  yoor  hanging  1" 


They  gripped  their  weapons  with  a  roar  :— 
'*  Nay,  oat  of  this  we  go  no  more !  '* 
nien  Peter  rned  the  jest  fall  sore, 
And  cried  onto  the  Lord  alond  for  pity. 

The  Lord  spake  :-*-«*  Said  I  not  to-day, 
A  willol,  wayward  crew  were  they? 
Go  bid  the  angel  trompets  play 
And  drams  strike  ap  withoat  the  heavenly  city 

As  if  a  foe  were  even  on  oar  border." 
With  goodwiU  Peter  for  the  thing  took  order ; 
And  when  the  soldiers  heard  the  angels  dramming 
They  oatran  all  the  heavenly  qoire, 
Thinking  the  foe  their  swords  woald  hire. 
Then  Pater  locked  the  door  in  ire, 
And  since  has  not  been  vexed  by  soldiers  coming. 


In  addition  to  his  Masteraongs  and  narrative  pieces,  Hans 
Sachs  also  wrote  plays — ^tragedies,  comedies,  and  Shrovetide 
pieees  which  he  tells  as  were  performed  with  applanse  in 
oiher  towns  as  well  as  in  Nuremberg*  When,  however,  we 
think  of  what  the  pre-Shaksperian  drama  was  in  England,  and 
call  to  mind  that  when  Hans  Sachs  died  Shakspere  was 
floaroely  twelve  years  of  age,  we  shall  not  expect  a  great  display 
of  art  in  the  old  shoemaker's  dramas.  Looked  at  from  the 
standpoint  so  gained,  Hans  Sachs's  plays  certainly  do  not  fall 
below  the  level  of  his  other  work,  bnt  I  cannot  say  that  the 
'selection  of  them  to  which  I  have  had  access  enables  me 
decidedly  to  agree  with  Mr.  8ime (Encyc.  Brit. sxt.  ''German 
Literature  "),  when  he  says  that  they  contain  Hans  Sachs's 
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best  work.  The  plays  are  marked  by  the  same  qnalities  as 
the  non-dramatio  pieces :  anoommon  oommon-sense,  perfeot 
clearness,  kindly  hamour  and  occasional  absolute  pathos ;  bat 
as  dramas  they  are  rudimentary.  The  tragedies  and  comedies 
differ  from  narrative  poems  or  epics  only  in  having  their 
descriptive  parts  reduced  to  the  proportion  of  the  barest  stage 
directions.  The  distinction  between  tragedy  and  comedy  is 
very  imperfectly  grasped;  thus,  The  Unlike  Children  of  Eve 
is  a  comedy,  although  the  Almighty  himself  is  one  of  its 
characters,  and  the  death  of  Abel  occurs  in  the  fifth  act,  while 
the  story  of  FortunoMa  with  the  Wishing  Cap  is  a  tragedy ; 
and  there  is  no  real  life  in  either.  Charon  wnd  the  Ghosts  is 
a  tragedy,  although  it  has  neither  plot  nor  action — and  is,  in 
fact,  one  of  Lucian's  Dialogues  of  the  Dead  with  a  little 
alteration.  The  Shrovetide  plays  are  sometimes  mere  car- 
nival-processions of  maskers,  with  a  few  lines  of  naively 
appropriate  verse  given  to  each  character,  and  sometimes 
more  or  less  elaborate  farces  which  must  have  been  a  great 
advance  on  the  coarse  and  tasteless  buffooneries  which  had 
been  customary  in  the  times  before  Hans  Sachs.  For  Hans 
Sachs  is  never  coarse — his  language  is  sometimes  a  little 
more  direct  than  we  are  accustomed  to  use  in  literature ;  in 
the  tolerably  extensive  selection  from  his  pieces  of  all  classes 
from  which  I  have  worked,  I  have  found  only  one  poem 
which  on  account  of  the  language  employed  would  need  to  be 
excluded  from  good  society  at  the  present  day,  and  that  one 
piece  is  a  dialogue  between  three  ladies  over  shortcomings  of 
their  respective  house-maids  in  the  matter  of  cleanliness. 
And  even  when  reproducing  the  essentially  unwholesome 
stories  of  Boccaccio  he  contrives  to  keep  his  own  hands  and 
his  readers'  minds  clean.  It  is  only  when  he  holds  forth  on 
the  education  and  status  of  women  that  we  are  forced  to 
protest  against  his  notions — or  rather  the  notions  of  his  time, 
above  which  Hans  Sachs  never  rose — and  time  has  protested 
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more  effectively  than  we  could  hope  to  do.    A  few  quotations 
from  his  version  of  Patient  Oriselda  will  shew  this. 

When  Griselda's  hnsband  informs  her  that  her  infiEmt 
daughter  mnst  be  made  away  with  she  answers  : — 

Most  gracious  lord,  and  hnsband  dear, 
I  and  my  little  daughter  here 
Belong  to  yon  by  your  free  choice, 
And  wait  our  sentence  from  your  voice. 
I  ask  not  to  be  spared  in  aught, 
For  I  have  yielded  word  and  thought. 
And  wholly,  both  in  time  and  measure 
Your  Grace's  wiU  shall  be  my  pleasure. 

^  :^  ilH  in  ^ 

While  I  on  earth  shall  have  existence 
Shall  you  in  me  find  no  resistance. 

And  when  a  soldier  comes  to  take  the  child  she  gives  it 
up  without  a  mnrmur : — 

Then  take  the  guiltless  thing  and  go, 
For  that  my  lord  will  have  it  so, 
And  all  thy  masters'  words  obey. 
Yet  will  I  thee  for  God's  sake  pray 
That  thou  thy  grace  so  &r  extend 
As  not  to  let  the  wild  beasts  rend 
That  sweet  fonn— or  in  forest  grim 
Foul  vultures  tear  it  limb  from  limb. 

A  second  child,  a  son,  she  gives  up  with  almost  identical 
words.  And  when  the  prince  tells  her  that  she  is  not  good 
enough  to  be  his  wife,  and  must  go  back- to  her  father  the 
herdsman,  she  answers  with  a  humility  almost  ironical : — 

0  noble  sir,  long,  long  ago 

1  thought,  and  in  my  heart  did  know 
That  I,  with  my  ignoble  birth. 
Had  not  about  me  so  much  worth 


118  HAMB   BA0H8,   BHOBMAKBB  AND  POST. 


As  suits  a  handmsid  to  your  Gmee, 
Nor  crayed  I  for  your  oonscwi's  place. 
And  ever  in  your  princely  hall 
Did  I  myself  your  servant  call. 
For  all  the  kindness  I  have  had 
These  fourteen  years,  I  am  most  glad. 
And  thank  the  Lord  and  yon  for  giving. 
If  with  yon  now  is  no  more  living 
Willing  am  I  it  should  be  so; 
Home  to  my  £Etther  will  I  go, 
In  poortith  live  from  mom  to  morrow 
And  rest  a  widow,  with  no  sorrow 
For  that  your'  wife's  place  once  was  mine. 
Tour  spousal  ring  I  here  resign ; 
These  robes  I'll  doff  and  feel  no  shame : 
I  brooght  no  such  things  when  I  came. 
The  rest,  and  all  your  jeweb'  hoard 
Are  safely  in  your  chamber  stored— 
For  them,  and  for  my  princely  state, 
Have  I  but  envy  won,  and  hate. 
Tet  have  I  to  your  Grace  one  prayer : 
You  wiU  not  let  me  wholly  bare 
And  naked  to  my  £&ther  go — 
For  I  have  left  here,  as  you  know, 
That  which  is  every  maiden's  dower — 
So  give  to  clothe  me  in  this  hour 
A  smock  alone,  that  men  not  see 
Me  bare— yet  what  you  will,  let  be ! 

Here  is  pathoB  indeed — bat  pathos  to  make  a  right 
minded  man  of  oar  time,  not  pitifol,  bat  angry — for  Bome* 
how,  in  spite  of  what  seems  the  exaggeration  of  the  eharactery 
it  lives.  By  contrasting  Griselda  with  any  possible  ideal 
woman  of  to-day  a  notion  may  be  gained  of  the  differenoe 
between  the  mediieval  and  the  modem  conception  of  the 
relationship  between  the  sexes.  When  Oiiselda's  troables 
are  over  the  moral  of  her  sterf  is  drawn  in  the  epilogae,  onder 
three  heads,  like  a  sermon.    .nrstly-^DaoghtidrB  should  be 
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taught  to  hare  no  will  of  their  own ;  then  their  haflbands 
will  have  no  tronble  to  break  them  in.  Secondly — Wivee, 
obey  yonr  hosbands  (see  St.  Paol.)  Thirdly— Hnabands, 
loTe  yonr  wires  (see  St.  Peter.)  Not  a  word  in  condemnation 
of  the  wanton  omelty  inflicted  on  poor  Grieelda.  Almost  of 
a  piece  with  this  is  the  foUowingi  which  is  the  conolnsion  of 
a  story  of  nnlawfol  and  unhappy  lore,  taken  from  Boecaceio. 

Then  did  the  prince's  grief  mount  high 

With  all  too  late  a  sorrow, 

And  dead  those  lovers  tme  did  lie 

Both  in  one  naizow  dwelling 

All  at  Salerno  as  the  tale  we  read. 

And  by  the  tale  is  clearly  shewn 
That  by  a  dismal  morrow 
Snch  love  most  for  its  joys  atone. 
So,  wives  and  husbands,  heed  the  telling 
And  get  year  ohildren  mated  with  all  speed. 

Ere  yiotor  love  in  their  young  hearts  be  leaping. 
A  daughter  is  a  fruit  for  no  long  keeping. 
Grief  may  she  bring  that  all  your  patience  taxes 
When  she  laments  that  jewel  lost 
That's  not  won  back  at  any  cost — 
Roses  brings  Jane,  at  Nuremberg,  Hans  Sachs  says. 

,  That  love  between  the  young  and  unmarried  is  very 
natural,  very  dangerous,,  very  wrong,  and  very  unhiippy,  is  a 
theme  to  whose  enforcement  Hans  Sachs  devotes  story  after 
story.  And  such  ideas  were  not  peculiar  to  him  or  to  his 
country,  but  were  held  by  the  good  and  respectable  folk  of  aH 
christian  lands  at  that  time — ^and  for  long  afterwards.  We 
can' trace  them  in  our  own  literature,  in  Shakspeie,  and  still 
more  plainly  in  Milton.  I  think  we  must  see  in  them  the 
remains  of  the  asceticism  and  monastioism  which  had  pre- 
vailed in  the  earlier  centuries,  and  which  were  but  the  obverse 
ot  the  oriental  harem«*8yBtem. 

In  all  other  points  the  morality  of  Hans  Sachs  is  remark- 
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ably  modem.  He  loved  peace— one  might  almost  say  peace 
at  any  price,  and  this  I  take  to  be  the  reason  for  his  im- 
perialism in  polities;  the  peace  of  the  empire  woold  be  better 
secured  by  a  powerfol  emperor  than  by  a  crowd  of  semi- 
independent  princes  always  ready  to  qnarrel.  And  he  was 
an  advocate  of  temperance,  ahnost  to  the  verge  of  teetotalism. 
Very  amnsing  is  his  allegorical  description  of  **  Good 
Monday/'  and  the  long  train  of  evils  and  discomforts  which 
it  brings ;  amusing  also  in  its  outspokenness  is  his  Song 
of  the  Soakers.  The  old  man's  boast  that  all  that  he  had 
written  had  been  in  praise  of  virtue  and  dispraise  of  vice  is 
fully  borne  out  by  his  works ;  only  his  conception  of  virtue  is 
sometimes  not  exactly  ours. 

I  must  not  finish  without  saying  something  of  Hans 
Sachs'  knowledge  of  books,  which  is  not  sufficiently  brought 
out  in  the  extracts  firom  his  works  here  given.  His  stories 
are  very  rarely  inventions ;  sometimes  they  are  popular  or 
traditional,  most  frequently,  however,  they  are  borrowed  from 
some  predecessor  in  literature  whose  details  he  reproduces 
with  an  exactness,  which  we  are  inclined  to  call  slavish,  but 
which  was  the  universal  fashion  of  his  time.  His  libraify 
contained  translations  more  or  less  complete  of  Homer, 
Virgil,  Ovid,  Apuleius,  Plutarch,  Herodotus,  Xenophout 
Herodian,  Josephus,  Livy,  Valerius  Maximus,  Justin, 
Suetonius,  Pliny,  iBsop,  and  Boccaccio ;  sundry  old  German 
chronicles,  a  Northern  History ^  and  several  books  of  travel. 
Hallam  presumes  that  ''uneducated,  unread,  accustomed 
to  find  his  public  in  his  own  class,  so  wonderful  a  fluency 
was  [in  Hans  Sachs]  accompanied  by  no  polish,  and  only 
occasionally  by  gleams  of  vigour  and  feeling,"  but  the  pre- 
sumption is  certainly,  in  part  at  least,  erroneous.  Hans 
Sachs  was,  for  a  layman  of  his  time,  well  educated ;  he  was 
remarkably  well  read ;  there  is  evidence  that  he  was  well 
appreciated  by  all  ranks  in  society,  and  I  think  that  enough 
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of  his  work  is  here  given  to  shew  that  he  had  abnndanoe  of 
Tiffoar  and  feeling,  and  the  talent  for  story-telling  in  an 
eminent  degree.  For  polish,  in  the  sense  in  which  Hallam 
would  understand  it,  we  can  hardly  look  in  Hans  Sachs. 
Hallam  appears  not  to  have  read  anything  of  Hans  Sachs' 
work,  bat  to  have  based  his  opinion  on  an  anonymous  article 
in  the  Retrotpective  Review  (vol.  x,  p.  118),  the  writer  of 
which  displays  a  curious  mixture  of  knowledge  and  ignorance, 
gives  no  quotations,  and  sets  it  down  as  Hans  Sachs'  greatest 
merit  that  he  was  a  good  Protestant. 

What  is  the  exact  rank  to  which  the  worthy  old  shoe- 
maker is  entitled  in  the  hierarchy  of  literature,  I  do  not 
pretend  to  determine,  but  although  Germany  produced  no 
writer  of  equal  merit  until  Lessing  appeared,  I  scarcely  think 
that  Hans  Sachs  can  claim  a  higher  place  than  our  own 
Grabbe,  whom  in  some  points  he  much  resembles.  He  is 
the  poet  of  a  time  and  of  a  country,  not  of  the  world  and  of 
eternity,  but  cTen  so  has  his  importance  and  interest  for  all 
students  of  history  and  humanity. 
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ON  RECENT  LOCUST  PLAGUES  IN  CYPRUS 
AND  IN  NORTH  AMERICA. 

Bt  J.  BIREBEOE  NEVINS,  M.D.   Lond. 

Since  interooorse  with  the  Western  States  of  America  has 
beeome  so  much  more  common  manj  of  ns  haye  known  of 
the  injnryy  if  not  the  min,  of  oar  friends  by  the  devastations 
firom  so-called  '*  Ghrasshoppers/' ^  and  since  the  Island  of 
Cfpms  has  come  into  the  possession  of  this  coontry,  the 
GoYemment  has  published  more  than  one  Parliamentary 
Paper,  entitled  Report  an  the  Locust  Campaign  of — ^sneh 
and  such  a  year — and  the  employment  of  ihis  term 
'^Campaign"  will  be  seen  to  be  well  deserved,  when  we  learn 
the  ravages  which  these  insects  have  recently  committed,  and 
the  extensive  operations  necessary  on  the  part  of  Government 
for  their  prevention  in  future. 

The  history  of  the  Locust  plagues  in  Cyprus,  previous  to 
our  occupation  of  it,  is  briefly  as  follows  t :  —The  locusts 
having  for  many  years  caused  great  destruction  of  the  crops, 
the  Turkish  Gt>vemment  (at  that  time  iA  occupation  of  the 

*T1m  terms  '*  Onsahopper "  and  *'Looiift'*  have  often  been  need 
•Imoet  iDdifleriminately,  and  in  the  United  States,  until  reeently,  the 
settlers  eommonly  eaUed  them  **  Qrasshoppers.**  Naturalists  appear  now  to 
be  pretty  miilonnly  agreed  in  distingnishing  the  two  forms  of  inseet,  and 
in  applying  the  name  of  Loenst  to  the  devastating  form,  and  that  of  Orass« 
hopper  to  a  less  injorions  form  of  inseet.  The  Looost  may  be  deseiibed 
shortly  as  having  short  and  oomparativeiy  thlek  stttenns,  while  the  Grass- 
hopper has  long  and  tapering  ones,  and  the  Loenst  has  KbMe  Joinl^  i»ihe 
foot,  while  the  Grasshopper  has  fonr.  The  antennn  present  the  most 
striking  obvions  diflerenoe. 

t  PariuMRenCory  Report  Cypnu  Loeu$t  Oampaignt  18S4,  0. 4189,  p.  10^ 
Byre  it  Spottiswoode,  London  (from  whieh  the  portion  of  this  paper 
relating  to  Qypnur  is  ehiefly  taken): 
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lBland)i  attempted  to  pat  down  the  pest  by  oolleetiiig  the 
egg$  and  bnming  them,  and  by  trying  to  catch  the  flying 
insects ;  bat  it  failed  to  make  head  against  them.  Mr. 
Bd.  Mattei^  howeTer,  commenced  experiments  in  1868, 
which  resalted  in  the  system  that  has  lately  proved  an 
eminent  saccess,  and  his  name  desenres  to  be  remembered 
with  honoar  and  gratitade.  Said  Pasha,  a  governor  of 
annsaal  intelligence  and  energy,  actively  snpported  him,  and 
althoagh  their  appliances  were  stiU  very  far  from  complete, 
their  success  was  so  great  that  in  seven  years,  by  1870, 
the  locasts  were  almost  exterminated,  and  it  was  officially 
reported  that  **  the  locust  had  ceased  to  exist  in  Cypras." 
This  anfortanately  was  not  quite  true,  for  some  of  them  had 
escaped  destruction  in  the  more  inaccessible  parts  of  the 
Island,  and  as  each  locust  lays  from  thirty  to  one  hundred 
eggs  yearly,  it  will  be  readily  seen  that  in  a  very  few  years 
an  enormous  increase  might  have  taken  place  from  a  single 
pair  of  insects. 

1st  year  (say)  80  eggs. 

2nd  and  8rd  years  80  x  80  x  80  :=  27,000. 

4th  and  6th  years  27,000  x  80  x  80  =24,800,000. 

6th  and  7th  years  24,800,000  x  80  x  80 » 21,870,000,000. 

i.e.,  nearly  twenty-two  thousand  million  locusts  in  seven 
years  from  only  a  single  pair  of  locusts  in  the  first  instance. 

In  1875,  in  fact,  there  were  so  many  that  it  was  useless 
pretending  to  deny  their  pcesence,  but  they  were  pooh-poohed 
by  the  then  Turkish  Governor  who  had  succeeded  Said 
Pasha — **  YiThat ! )  devastating  locusts  in  Cyprus !  !  absurd ! 
Had  it  not  been  officially  published  they  were  all  extermi- 
nated I "  *  and  accordingly  until  1878,  nothing  was  really 
done.  At  that  time  the  British  occupation  of  Cyprus  com- 
menced, and  in  the  following  year  thirty-seven  and  a  half 

*  Loettf  t  Campaign  lUport^  G.  4189,  p.  10. 
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ions  of  BOOB  were  eoUeoted  and  destroyed.  But  fresh  swarms 
hatched  and  multiplied  nntil  onr  government  gave  practically 
unlimited  anthority  to  Mr.  Brown,  the  present  goTcmment 
engineer,  who  has  again  sncceeded  in  redncing  the  locusts  to 
a  few  scattered  indiyiduals,  which  cannot  be  described  as  a 
swarm  anywhere  in  the  Island.* 

The  extent  of  the  operations,  however,  which  were  neces- 
sary may  be  faintly  realised  by  hearing  that  in  1884  aboTe 
2,000  men  (2,098)  were  employed  by  the  engineer  in  con- 
ducting the  work.  The  result  was  such  that  in  1881--82 
above  1,800  (1,880)  tons  ofeggi  were  collected  and  destroyed 
at  a  cost  of  £12,262.  Tet  even  this  produced  no  apparent 
diminution  in  the  number  of  the  locusts  in  the  following 
year  (Report  1884,  p.  10).  Now  1,880  tons  of  eggs  convey 
but  a  very  indefinite  impression  to  the  mind,  but  if  we  re- 
collect that  a  cart  load  of  coals  is  about  2  tons,  then  we  have 
about  700  cart  loads  of  these  eggs  destroyed  in  a  single  year; 
and  if  these  carts  were  in  an  unbroken  string,  one  after 
another,  they  would  reach  nearly  two  miles,  or  from  the 
Liverpool  Town  Hall  to  the  great  Exhibition  Buildings  near 
the  Botanical  Gardens,  which  conveys  a  more  tangible  idea 
of  their  amount. 

Locust  Dbstbuotion. 

So  far  for  the  destruction  of  the  Eoas  before  they  become 
injurious  by  hatching;  but  the  locusts  themselves  were 
present  in  such  numbers  that  96,000  millions  were  com- 
puted as  having  been  destroyed  by  the  course  now  to  be 
described. 

Mr.  Brown  obtained  all  the  information  possible  upon  the 
subject,  and  found  nothing  equal  to  the  method  originally 
invented  by  Mr.  Mattel,  to  whom  he  awards  the  credit  with 
the  most  unreserved  candour.     This  method  was  snubbed 

*  Loeutt  Campaign,  1886,  p.  8. 
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when  first  {Mroposed,  and  is  not  to  be  found  described  in  the 
American  or  other  pablieations  that  I  haye  had  the  oppor- 
tunity of  examining.  I  therefore  wrote  to  Mr.  Brown 
himself,  who  Tery  kindly  sent  the  deseriptiony  accompanied 
by  a  lithographed  sheet,  which,  with  his  permission,  is  copied 
in  Pkte  11  on  a  reduced  scale,  and  he  sent  also  samples 
of  the  materials  used  in  making  the  screens  and  pits  so 
snecessfoUy  employed. 

Mb.  Mattbi's  Mbthod  fob  Locust  Dbstbuotiom.* 

In  all  the  accounts  that  we  read  of  locust  invasions,  it  is 
represented  that  nothing  will  stop  their  progress  when  upon 
the  march ;  they  will  dimb  over  walls,  and  enter  into  windows ; 
they  march  into  rivers  until  the  dead  bodies  of  the  first 
comers  form  cTentually  a  pontoon  upon  which  the  following 
swarm  can  cross,  as  it  were,  on  dry  land ;  and  they  will  march 
into  burning  embers,  pushed  on  by  those  behind.  In  reading 
the  vivid  and  life-like  description  of  a  locust  plague  in 
Palestine  by  the  prophet  Joel  (ii,  7-9),  "  They  shall  run  like 
mighty  men;  they  shall  climb  the  wall  like  men  of  war; 
and  they  shall  march  every  one  on  his  ways,  and  they  shall  not 
break  their  ranks  :  .  .  .  they  shall  run  to  and  fro  in  the 
city;  they  shall  run  upon  the  wall;  they  shall  climb  up  upon 
the  houses ;  they  shall  enter  in  at  the  windows  like  a  thief,'* 
it  seems  as  if  nothing  would  be  capable  of  stopping  their 
progress,  and  when  we  learn  what  has  really  proved  the 
wonderful  material  that  has  accomplished  this  object,  we 
almost  hold  our  breath  for  the  moment  in  surprise  that  such 
a  simple,  and  apparently  contemptible  means  should  have 
produced  such  a  result.  It  is  neither  more  nor  less  than  a 
strip  of  American  oil  cloth,  4  or  6  inches  deep.  Their  feet 
are  capable  of  holding  on  to  any  thing  that  has  roughness  or 
projections  as  may  be  evident  from  the  sharp  strong  hooks 

*  MS.  Leiten  from  Mr.  Brown. 
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whieb  terminate  all  their  feet  (Plate  lU),  but  as  soon  as  tbey 
try  to  olimb  over  tbis  strip  of  smootb  glased  oiled  elotb  tbey 
slip  down,  and  tbey  try  in  vain  to  overcome  tbe  obstacle. 

Tbe  metbodi  tberefore,  invented  by  Mr.  Mattei,  and 
adopted  by  Mr.  Brown,  was  to  stretdi  long  soreens  of  eoarse 
canvas,  about  a  yard  deep,  across  tbe  ooontry,  in  front  of 
tbeir  line  of  marcb,  and  npon  tbe  npper  edge  of  tbis  to  bave 
a  strip  abont  four  incbes  deep  of  American  oiled  dotb,  as 
sbewn  in  tbe  drawing.  At  moderate  intervals  pits  are  dag, 
abont  six  or  eigbt  feet  long  and  three  or  four  feet  deep, 
round  tbe  month  of  which  thin  sheets  of  zinc  are  laid  upon 
tbe  ground,  and  tbe  locusts,  encountering  ibis  screen  in 
tbeir  march,  climb  up  it  until  tbey  slip  down  from  the  oiled 
cloth.  After  two  or  three  fruitless  attempts,  tbey  ihen  change 
their  line  of  march  and  fall  headlong  into  tbe  pits,  tbe  lower 
ones  being  kept  down,  and  eventually  smothered  by  the  con- 
stantly fresh  additions  marching  and  frlling  into  the  pits. 
When  these  are  about  half  foil  of  locusts  tbe  labourers  fill  in 
tbe  earth  and  stamp  it  down,  by  which  they  are  effectually 
killed. 

In  this  way,  in  the  year  1884,  above  twenty-six  thousand 
(26,016)  pits  were  more  or  less  filled  by  the  locusts  (Report 
1884,  p.  6),  though  far  more  than  this  number  of  pits  had 
been  dug.  After  carefully  calculating  the  space  filled  by  all 
these  pits  together,  it  amounted  to  16,919  cubic  yards  (p.  6), 
which,  probably,  conveys  no  idea  whatever  to  the  reader  any 
more  than  it  did  to  myself  when  thus  stated.  But  if  we 
remember  that  a  cart-load  of  earth,  according  to  tbe  ordinary 
standard  in  making  railway  embankments,  &c.,  is  one  cubic 
yard,  we  then  find  that  we  bave  nearly  sixteen  thousand  cart- 
loads of  locusts  caught  and  killed  in  this  manner  in  tbis 
single  year.  Now,  if  these  carts  were  again  in  an  unbroken 
string  they  would  reach  above  forty  miles,  or  from  the  Town 
Hall,  in  Liverpool,  to  ten  miles  beyond  Manchester,  which 
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may  help  ns  to  realise  the  number  thus  destroyed,  and  the 
injury  they  would  probably  have  done  if  allowed  to  continue 
their  doTastation. 

When  they  first  hatched  and  began  their  march,  the 
numbers  were  oiomparatiTely  small,  but  they  rapidly  increased 
as  the  season  advanced,  thus — 

On  the    6th  of  April  only   81  pits  were  filled  in  one  day. 
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After  which  the  numbers  rapidly  diminished  until  the 
18th  of  May,  when  the  remaining  locusts  had  acquired  wings, 
and  flew  away  (p.  6). 

And  now,  what  amount  of  machinery,  or  plant  as  we  may 
call  it,  was  required  to  accomplish  these  results  ?  The 
number  of  men  employed  in  1884  was  above  two  thousand 
(2,098),  the  total  cost  has  been  above  £66,000 ;  and  the 
length  of  canvas  required  for  making  the  screens  was  three 
hundred  and  fifteen  miles.  If  now,  we  again  endeavour  to 
realise  this  necessary  length  of  canvas,  we  will  imagine  it 
starting  at  Liverpool  and  stretched  across  England  to  the 
extreme  point  of  Yorkshire,  beyond  Hull;  we  will  then 
take  it  up  to  Newcastle ;  then  bring  it  across  England  to 
Camforth,  at  the  head  of  Morecambe  Bay ;  and,  lastly, 
bring  it  back  again  through  Lancaster  and  Preston  to  Liver- 
pool, and  we  shall  just  have  used  up  the  canvas  employed 
in  one  year's  campaign  against  these  locusts  in  the  Island  of 
Cyprus  alone. 

Of  course  it  is  not  implied  that  it  was  actually  stretched 
out  in  one  unbroken  screen,  for  it  was  in  reality  made  into 
screens  each  about  fifty  yards  long,  which  were  then  joined 
together  into  screens  of  varying  sizes,  according  to  the  cir> 
cumstances  of  the  place,  as  may  be  judged  from  the  appended 
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map  of  Cypras  (PL  I),  in  which  it  will  be  seen  that  the 
parts  infested  by  the  loonsts  were  almost  exdasively  Nicosia, 
Lamaca,  and  Famagusta,  in  which  the  number  of  locusts 
differed  exceedingly : — 

In  Nicosia  7,687  pits  were  filled. 

In  Famagusta  7,961  pits  were  filled,  but 

In  Lamaca  only  271  pits  were  filled. 

It  is  curious  to  see  that  in  the  very  centre  of  the  locust 
districts  is  a  space  marked  A,  in  Nicosia,  in  which  no  locusts 
were  found.  And,  again,  it  is  noteworthy  to  observe  that 
while  no  locusts  were  known  to  exist  in  the  unshaded  part 
of  the  Famagusta  portion  of  the  Island  in  1884,  the  small 
district,  marked  by  a  round  spot  in  Cape  St.  Andrea,  furnished 
nearly  one-fourth  of  the  whole  of  the  locusts  killed  in  1885 — 
the  following  year. 

The  number  of  screens  actually  made  in  1884  was  11,088 
(p.  7),  the  longest  of  which  was  twenty-seven  miles  long. 
This  embraced  a  breeding  ground  which  would  be  about 
equal  to  the  space  between  Liverpool  and  Southport  and 
back  by  Burscough  Junction  to  Liverpool  again. 

The  result  of  all  this  labour  and  expense  has  been  that  in 
his  last  report  to  Government,  just  published,  Mr.  Brown 
says,  that  he  has  ridden  through  the  length  and  breadth  of 
the  previously  infested  districts,  and  has  seen  scarcely  a 
locust ;  while  the  saving  of  crops  has  been  so  great  that  all 
the  expense  of  above  sixty-six  thousand  pounds  has  been 
more  than  recouped  to  the  island  by  a  single  year's  saving ; 
the  destruction  from  the  locust  ravages  for  many  years  being 
estimated  at  above  £80,000  a  year  (Report  for  1885, 
G.  4620,  p.  8). 

StiU,  however,  incessant  care  and  vigilance  will  be 
requisite,  owing  to  the  enormous  rapidity  with  which  the 
locusts  increase,  and  the  indifference  of  the  Islanders  them- 
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selves  about  anything  short  of  actual  devastation.  For  in 
the  district  about  Cape  St.  Andrea,  it  is  now  discovered 
that  the  villagers  knew  that  there  were  locusts  for  some  years 
back,  but  '*  they  were  so  few,  they  did  not  matter,"  until,  in 
1885,  they  had  multiplied  to  one-fourth  of  the  entire  number 
destroyed  in  the  campaign.  Mr.  Brown,  therefore,  proposes 
that  the  whole  of  a  village  should  be  fined  whenever  the 
Government  discovers  locusts  in  the  neighbourhood  of  it, 
unless  the  village  authorities  have  themselves  reported  their 
presence.  And  this  he  hopes  may  prove  effectual  in  the 
future. 

NoBTH  Ambrioan  Locust  Plagubb. 
Infbstbd  Bboionb. 

These  have  been  £etr  more  extensive  and  destructive  than 
the  plagues  in  Cyprus,  as  may  readily  be  supposed,  from  the 
greater  extent  of  the  country.  The  '^  Bocky  Mountain  Dis- 
trict "  of  America  from  which  they  are  never  absent,  is  about 
half  as  large  again  as  the  whole  of  France  (about  800,000 
square  miles*  as  against  200,000),  while  the  districts  which 
the  locust  flights  devastate  from  time  to  time,  are  far  more 
extensive  still,  as  may  be  seen  from  the  map  (PI.  T)  which 
I  have  constructed  from  those  published  by  the  American 
Government  in  the  Annual  Reports  of  the  Entomological 
Commission.!  It  will  there  be  seen  that  what  is  termed  the 
^'  Permanent  District "  embracing  the  Bocky  Mountains  and 
a  large  adjacent  territority  from  which  the  devastating  locust 
is  never  absent,  is  about  half  surrounded  by  what  is  termed 
the  "  Sub-permanent  District "  from  which  they  are  seldom 
if  ever  absent,  and  that  this  again  is  partially  surrounded  by  a 

*  Fir$t  Annual  Report  United  States  Entomological  Commission,  1877, 
p.  ISl. 

•f-  Report  of  Commission  of  Agrieulturef  1877,  p.  364|  and  First  and 
Second  Reports  Entomological  Commission,  1877-8-9,  oommenoement  of 
the  vols. 
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Tery  wide  region  termed  the  "  Temporary  District/*  extending 
from  Lake  Winnipeg  in  the  North,  almost  to  the  Gnlf  of 
Mexico  in  the  Sonth,  which  is  visited  and  devastated  at 
times  by  flights  of  locusts.  Bat  in  addition  to  this  iBxtremely 
wide  central  area,  the  Eastern  States  as  far  as  Maine  and 
MassachassetSy  which  are  npon  the  Atlantic  coast,  are  at 
times  visited  by  locust  plagues,  and  the  locusts  occasionally 
also  infest  limited  portions  of  the  more  westerly  regions  in 
America  {Report  Commission  Agriculture^  1883,  pp.  170-2. 

*'It  is  not  to  be  inferred  that  the  locust  breeds  con- 
tinuously over  the  whole  extent  of  the  area  each  year, — as  it 
is  essentially  migratory  in  its  habits,  and  while  it  may  deposit 
its  eggs  in  a  given  river-valley,  or  in  some  favourable  area  on 
the  plains  lying  about  the  mountains  for  a  single  year,  or  for 
several  years  in  succession,  it  may  desert  its  customary 
breeding  ground  for  adjoining  regions,  or  cross  a  low  range 
of  mountains,  and  breed  in  a  more  distant  valley."  ''  The 
true  breeding  grounds  are  for  the  most  part  confined  to  the 
river  bottoms,  or  sunny  slopes  of  upland,  or  the  Sub-alpine 
grassy  areas  among  the  mountains,  rather  than  continuously 
over  the  more  elevated  dry,  bleak  plains.  In  Central 
Montana,  for  example,  the  breeding  grounds  are  known  to  be 
situated  in  the  valleys  of  the  Yellow-stone  and  other  rivers, 
and  the  adjacent  grassy  plains  or  prairies  bordering  their 
tributaries.  All  these  levels  lie  below  an  altitude  of  6,000 
or  8,000  feet  and  usually  are  not  over  8,000  to  6,000  feet" 
{i.e,  from  about  the  summit  of  Snowdon  to  the  summit  of 
Ben  Nevis).  First  Annual  Report  Entomological  Commis- 
sion, 1877,  pp.  181  and  186. 

*^  It  is  a  common  belief  that  this  locust  pest  breeds  in 
and  comes  from  sandy  desert  countries.  This  is  a  mistake. 
The  insect  cannot  live  on  sand,  or  thrive  on  Cacti  or  Sage 
Bushes,"  Report,  1877,  p.  418.  They  breed  chiefly  in  situa- 
tions which  will  yield  food  for  the  young  when  hatched,  and 
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it  is  the  eyentnal  failure  of  thiis'  supply  which  appears  to  he 
the  cause  of  their  moving  off  in  swarms  in  search  of  food 
elsewhere. 

"  The  State  of  Nevada  affords  no  feeding  ground  for  the 
locust,  for  the  same  reason  that  they  do  not  breed  in  the 
greater  part  of  Utah,  viz : — the  dry,  hot,  barren  soil  affording 
no  grassy  plains  or  fertile  river-bottoms  for  the  maintenance 
of  extensive  swarms  of  locusts.  For  the  same  reason  Arisona 
and  New  Mexico  are  not  the  permanent  abode  of  the  Booliy 
Mountain  locust." — First  Report  Entomological  Commisdon, 
p.  188-4. 

In  districts  covered  with  trees  they  seldom  breed  to  any 
extent — this  is  attributed  partly  to  the  presence  of  birds 
which  feed  upon  and  destroy  them,  and  partly  to  the  absence 
of  rich  grass  in  ground  covered  by  the  dead  leaves  of 
Coniferous  trees,  or  shaded  from  sun  and  air  by  the  branches. 
Hence  one  of  the  important  recommendations  of  the  United 
States  Government  is  that  plantations  of  trees  should  be 
cultivated  in  the  infested  districts,  and  that  locust-eating 
birds  should  be  encouraged  to  multiply,  and,  if  necessary, 
should  be  introduced  from  other  regions,  and  encouraged  to 
breed  in  the  locust  affected  places. 

The  coloured  maps  published  by  the  Entomological  Com- 
mission exhibit  these  various  features  in  great  detail,  and 
an  attempt  is  made  in  the  accompanying  map  (Plate  V)  to 
combine  the  teachings  of  the  numerous  American  ones,  so  as 
to  present  the  general  impression  to  the  reader ;  but  the 
elaborate  care  bestowed  by  the  Commission  upon  the 
production  of  their  maps  is  beyond  praise,  and  the  result  can 
only  be  very  roughly  represented  here. 

The  Entomological  Commission  make  this  important 
summing  up  {First  Report^  1877,  p.  184-6).  "  The  perma- 
nent breeding  grounds  of  the  Bocky  Mountaiti  locust 
comprise  nearly  all  the  available  farming  regions  in  the 
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immenBe  area  of  the  United  States  lying  between  the 
meridians  KM*"  W.  and  120*"  W.  We  shall  be  compelled  to 
look  squarely  in  the  face  the  unpleasant  fact  that  the  sections 
in  this  area  best  adapted  for  agricoltare,  and  especially 
the  raising  of  grain,  are  those  where  the  locast  breeds 
in  the  greatest  profusion.  ...  On  the  other  hand,  the 
more  that  is  done  by  farmers  in  the  future  in  destroying  the 
young  locusts  within  this  permanent  area,  the  more  likely 
will  their  combined  eflforts,  carried  on  from  year  to  year,  tend 
to  the  ultimate  destruction  of  the  locusts.  .  •  The  more 
extensively  this  region  is  settled,  the  more  will  locusts 
diminish  in  numbers.  It  is  then  only  a  question  of  time, 
and  of  immediate  effort  on  the  part  of  the  present  generation 
of  fiumers." — First  Report^  p.  184^6. 

The  influence  of  cultivation  upon  the  diminution  of 
locusts  is  often  strongly  marked.  Ploughing  up  the 
ground  where  locusts  have  been  seen  the  previous  year  dis- 
turbs and  destroys  multitudes  of  the  nests,  and  harrowing  it 
where  they  have  been  seen  previously  on  the  first  appearance 
of  the  neivly-hatched  ones  is  still  more  effectual,  for  as  the 
egg-nests  are  only  an  inch  or  an  inch  and  a  half  below  the 
surface,  the  harrow  brings  them  all  into  the  air,  by  which 
the  eggs  are  rapidly  dried  and  killed  (pp.  184-148).  Harrow- 
ing can  be  performed  much  more  easily  and  rapidly  than 
ploughing,  and  the  Commission  laytf  more  stress  upon  the 
importance  of  harrowing  than  of  any  other  method  of 
cultivation  for  the  destruction  of  the  egg-nests.  When  it  is 
remembered  that  each  nest  on  an  average  contains  thirty 
eggs,  the  importance  of  their  destruction  need  not  be  dwelt 
upon ;  and  when  the  valuable  manure  that  can  be  obtained 
from  the  dead  locusts  themselves  (pp.  158-160)  is  borne  in 
mind,  the  western  farmer  may  possibly  find  that  even  the 
hatching  of  the  insect  plague  is  not  an  unmixed  evil  to  a 
man  of  energy  and  decision. 


ii 
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Deyabtatino  Spbcieb  of  Nobth  Ambbioan  Looubts. 

The  loonst  which  is  called  par  eminence^  the  ''Boel^ 
Mountain  Locnst/'  or  Caloptenus  spretus  (Riley),  is  the  one 
chiefly  dwelt  npon  by  the  American  Commission,  as  it  is  the 
most  important  from  its  numbers  and  its  ravages.  The 
Lesser  Migratory  Locnst/'  the  C  dUania  (Riley),  and  the 
Red  Legged  Loonst,"  C.femwr-rnbrumf  are  distributed  over 
a  wider  area,  though  in  smaller  numbers  than  C  apretus,  and 
they  are  the  devastatijig  visitants  of  the  Eastern  States,  U.S. 

Tbansfobmations  of  Locusts  fboh  thb  Ego  to  thb 

Pbbfbct  Wingbd  Insbct. 

The  locust  only  lives  for  a  single  season,  and  dies  soon 
aftei  laying  its  last  eggs.  It  has  long  been  known  that  it 
undergoes  various  transformations  between  hatching  and  the 
perfect  winged  insect,  but  the  number  of  the  changes  has 
been  variously  stated.  It  does  not  pass  through  any 
chrysalis  period  of  prolonged  rest,  but  until  lately  the  aotual 
changes  do  not  appear  to  have  been  the  subject  of  definite 
observation  or  experiment,  and  the  accounts  given  in  the 
Reports  of  the  Entomological  Gommisdon,  I877»  of  a  series 
of  careful  observations  may  therefore  be  briefly  summarised 
as  follows,  the  information  being  due  to  the  joint  labours 
of  Prof.  Riley,  Mr.  Packard,  and  Mr.  G.  S.  Ninot. 

The  Egg  is  surrounded  by  a  thin,  soft,  moist  shell,  wbidi 
expands  somewhat  as  the  embryo  approaches  maturity ;  and 
being  always  moist  and  thin,  it  is  readily  shrivelled  up  by 
exposure  to  dry  air,  and  the  embryo  may  thus  be  killed.  At 
the  period  of  maturity  the  embryo  fills  the  shell,  which  is  so 
transparent  that  the  antennae  can  be  seen  through  it  folded 
upon  the  face,  and  the  legs  folded  upon  the  thorax,  or  lying 
bent  up  by  the  side  of  the  abdomen  (PL  HE,  fig.  12). 

The  shell  eventually  opens  by  the  anterior  extremity 
bursting  or  coming  off,   and  the  remainder  of   the  aheU 
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splitting  down  the  abdominal  Borfaoe,  the  joxmg  loonst  or 
^'  IiABYA  "  makes  its  escape,  Report  1877»  pp.  229,  279. 

Ist  Stage.  The  *'  Labya  *'  when  first  hatched  is  white, 
and  so  soft  and  flaccid  that  for  about  a  couple  of  hoars  it 
cannot  stand,  but  lies  npon  its  side.  After  this  period  it 
becomes  of  a  speckled  grey  colour,  about  a  sixth  of  an  inch 
long,  and  is  very  voracious.  The  antennsB  have  twelve  or 
thirteen  joints,  and  it  has  no  wings. 

2nd  Stage.    The  skin  splits  from  the  front  of  the  fiace 

down  the  back,  and  with  labour  the  still  wingless  ''  Labva  " 

« 

drags  itself  out.  Its  colour  is  now  darker,  and  its  face  is 
pitchy  black.  About  a  quarter  of  an  inch  long.  No  wings. 
Antennie  thirteen  or  sixteen  joints. 

8rd  Stage.  The  same  process  repeated.  Face  darker 
still.  About  one-third  of  an  inch  long.  Labva  has 
now  barely  the  rudiments  of  wings.  AntennsB  sixteen 
joints. 

4th  Stage.  Now  called  Pupa.  About  half  an  inch  long. 
AntennsB  lengthened  by  two  or  three  additional  joints.  Two 
small  rudimentary  wings  developing. 

6th  Stage.  Pupa  about  three-fifths  of  an  inch  long. 
Wings  about  half  the  length  of  the  abdomen.  AntennsB 
further  lengthened  with  two  more  joints. 

6th  Stage.  Pbbfeot  Winged  insect.  Colours  brighter. 
Antennffi  with  three  or  four  additional  joints  (pow  twenty- 
three  to  twenty-six).  Extreme  length  of  body  of  female 
varies  from  1*16  inch  to  1*62  inch.  Average  about  1*82  inch. 
The  male  is  somewhat  smaller  (p.  47). 

They  are  voracious  throughout,  except  for  a  few  hours 
each  time  of  moulting.  These  various  stages  apply  to  locusts 
generaUy,  though  the  above  particulars  as  to  colour,  size,  and 
some  other  details,  refer  to  Caloptenus  spretus,  the  Bocky 
Mountain  Locust.  They  are  shewn  in  Plate  III,  copied  from 
PI.  1,  Report  for  1877. 
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How  THB  Expansion  of  thb  Wings  is  Effbotbd. 

The  wings  of  Butterflies  and  Moths  are  folded  np  in  the 
shell  of  the  chrysalis,  as  those  of  the  locust  are  folded  in  the 
last  skin  of  the  **  Pupa/'  and  it  was  long  a  matter  of  oncer- 
tainty  in  my  mind  as  to  the  process  by  which  the  change 
was  effected  from  a  wing  so  small  as  to  admit  of  being  con- 
tained in  such  a  small  covering  as  the  chrysalis  shell  or  the 
pupal  skin  to  the  fully  expanded  organ  of  flight.  Did  the 
wing  really  grow  with  extreme  rapidity  after  the  perfect 
insect  emerged  from,  the  shell,  or  was  it  of  the  full  size  while 
still  contained  in  it?  and,  if  so,  how  was  the  subsequent 
apparent  increase  effected  ? 

Examination  of  a  considerable  number  of  butterflies  and 
moths  immediately  after  leaving  the  chrysalis,  shewed  that 
the  wings  were  of  the  full  size  from  the  first,  but  were  so  soft 
and  thin,  moist  and  flexible,  as  to  be  easily  folded  into  very 
small  compass.  The  explanation  then  suggested  itself  that 
as  the  breathing  tubes  of  an  insect  (PI.  IV,  fig.  8)  are  present 
throughout  the  abdomen  and  thorax,  and  extend  into  the 
head  and  legs  also,  they  were  probably  present  in  the  wings  as 
well ;  and  that  the  insect,  when  shaking  its  wings,  as  it  may 
be  seen  to  do,  shakes  out  the  folds,  and  at  the  same  time 
forces  air  along  the  air-tubes  which  constitute  the  veins  of 
the  wings.  The  wings  would  thus  become  distended  and 
rigid  like  the  fingers  of  an  inflated  glove,  and  the  gummy 
moisture  upon  the  wings  drpng  up  as  they  expanded  and 
were  fully  exposed  to  the  air,  they  would,  when  dry,  remain 
blown  up  and  perfectly  rigid,  and  incapable  of  being  folded 
again  into  the  space  they  formerly  occupied. 

In  order  if  possible  to  put  the  truth  of  this  hypothesis 
to  a  conclusive  test,  I  took  off  the  wing  of  a  small  fly, 
which  being  transparent,  could  be  put  under  the  microscope. 
But  that  experiment  failed  to  shew  whether  the  veins  were 
transparent  and  hollow  or  transparent  and  solid.     I  therefore 
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placed  the  wing  in  a  glass  containing  some  bright  red  tinc- 
ture of  cochineal,  and  weighting  it  sufficiently  to  prevent  it 
from  rising,  pat  the  whole  under  the  air-pump.  As  soon  as 
the  exhaustion  was  commenced  a  stream  of  bubbles  of  air 
were  seen  to  escape  from  the  cut  end  of  the  wing,  and  on 
readmitting  air  to  the  receiver  the  coloured  tincture  was 
forced  into  the  exhausted  air-tubes  of  the  wing,  and  on 
replacing  it  under  the  microscope  the  colour  could  be  easily 
traced  even  into  the  minute  veins  —thus  proving  that  they 
were  extensions  of  the  breathing  apparatus  of  the  insect,  not 
perhaps  now  of  any  service  for  respiration,  but  of  essential 
value  by  making  the  originally  flaccid,  folded,  and  useless 
wing  into  the  expanded  and  perfect  organ  of  flight. 

LoousT  AiB  Sags  assisting  Pbolonobd  Flight. 

The  expansion  of  the  air-tubes  into  large  air  sacs 
throughout  the  head  and  body  of  the  locust  is  illustrated  in 
the  drawing  in  PL  III,  fig.  9,  copied  from  the  drawings  in 
the  Entomological  Commission  Report  1877,  p.  268. 

From  this  it  will  be  seen  that  a  very  large  portion  of  the 
insect  is  simply  a  cluster  of  air-bags,  which  renders  it 
unusually  buoyant  in  comparison  with  other  insects,  and 
thus  assists  it  simply  to  float  in  the  air,  and  be  carried  by  the 
wind  without  fatigue  or  exertion  even  for  days  and  nights 
together  in  some  instances. 

How  SOON  DO   THB   LoOUSTS  AOQUIRB   THBIB    WiNGS    AFTBB 

BEING  HaTOHBD? 

A  large  number  of  observations  and  experiments  have 
been  made  and  recorded  by  Professor  Riley  in  America,  with 
the  result  that  the  wings  are  acquired  on  the  average  in 
about  ten  weeks  (average  seventy-two  days) ;  but  the  actual 
period  varies  from  rather  more  than  eight  weeks  (sixty  days) 
to  nearly  twelve  weeks  (eighty-two  days)  in  an  exceptional 
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case.  The  actual  period  in  which  they  have  acquired  their 
wings  (having  been  under  obsenration  the  whole  time)  has 
been  72,  60,  70,  80,  70  and  82  days. 

RisiNa  FOB  Flight — ^Pbogbbss  of  Fltino  Swabhs  bt 

Day — ^Influbnob  of  Wind. 

"  In  riging,  the  insects  generally  face  the  wind,  and  it  is 
donbtfol  whether  they  eonld  ascend  to  any  great  height  with- 
out doing  so  "  (p.  268). 

They  are  carried  by  the  wind,  and  progress  over  the 
coontry  tail  first,  only  using  their  wings  to  keep  themselyes 
head  to  wind,  like  a  boy's  kite,  in  which  position  they  are 
carried  with  the  current  of  air* 

'*  In  alighting  (to  feed)  they  circle  in  myriads  about  you, 
beating  against  everything  animate  or  inanimate,  driving 
into  doors  and  windows,  heaping  about  your  feet,  biting  and 
tasting  everything,  in  seeking  what  they  can  devour.  In  the 
midst  of  the  incessant  buzz  and  noise  which  such  a  flight 
produces,  and  in  the  face  of  the  unavoidable  destruction 
everywhere  going  on,  one  is  bewildered  and  dazed  at  the 
collective  power  of  the  ravaging  host  *'  (p.  266). 

''  If  a  passing  swarm  suddenly  meets  with  a  change  in 
the  atmosphere,  such  as  the  approach  of  a  thunderstorm  or  a 
gale  of  wind,  they  come  down  precipitately,  seeming  to  fold 
their  wings  and  fall  by  the  force  of  gravity,  thousands  being 
killed  by  the  faU,  if  it  is  upon  stone  or  other  hard  surface  " 
(p.  266). 

The  Pboobbss  of  thb  Fhima  Swabms  depends  on  many 
circumstances,  chiefly  the  character  of  the  wind  and  the 
amount  of  food  on  the  way. 

"For  the  first  two  or  three  days,  the  newly-winged 
insects  make  short  flights  of  a  few  yards,  as  if  to  try  their 
wings.  Then  for  a  while  they  rise  one  by  one  higher  in  the 
air  and  float  along  with  the  wind,  and,  finally,  when  both 
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wind  and  weather  are  favonrable,  all  that  are  strong  enough 
rise  as  with  a  common  impulse  during  the  warmer  morning 
hours  after  the  dew  has  evaporated,  and  move  off  rigorously 
in  one  direction  untU  they  are  soon  out  of  sight"  (p. 
267,  268). 

LoousT  Habits  at  Night— Oooabional  Flight  Night  and 

Day. 

''  Their  flight  usually  continues  only  until  evening,  when 
they  generally  descend,  though  in  some  cases  they  fly  through 
the  ni^t  as  well  as  the  day ;  and  there  is  some  reason  to 
believe  that  when  they  first  leave  their  breeding  ground  they 
do,  occasionally,  at  any  rate,  continue  their  flight  from 
necessity,  the  strong  current  of  wind  which  is  carrying  them 
to  more  fertile  regions  being  often  more  than  a  mile  above 
the  earth  "  (p.  269). 

Their  flight  at  night  was,  however,  a  matter  of  such  doubt* 
fulness  that  the  experiment  was  tried  of  sending  up  a  kite 
coated  with  tar,  and  it  came  down  literally  covered  with 
locusts  (p.  270). 

A  most  conrincing  experience  was  that  of  Professor 
Aughey's.  In  camping  on  the  Bow  River,  in  August,  1866, 
the  wind,  which  was  blowing  from  the  north-west,  suddenly 
changed  to  north  soon  after  midnight^  and  locusts  were  heard 
pattering  on  his  tent,  and  they  were  thick  upon  the  ground 
in  the  morning  where  none  had  been  seen  the  day  before 
(p.  270).  Their  occasional  flight  to  ships  hundreds  of  miles 
from  land  proves  that  they  must  at  times  be  capable  of  long 
continued  flight  day  and  night  (p.  270). 

The  insects  seem  to  love  warmth  and  shelter,  for  at 
night  they  generally  huddle  together  under  logs  or  brush- 
wood, at  the  bottom  of  hedges  or  fences,  or  under  any  such 
shelter  as  they  can  obtain.  As  they  become  older  this 
desire  for  shelter  seems  to  increase,  and  it  is  made  use  of  by 
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the  farmers  as  one  method  for  their  destrnotion.  All  loose 
straw,  small  branches,  and  leaves,  are  collected  together  in 
convenient  parts  of  the  extensive  fields,  and  daring  the  night 
are  set  on  fire,  and  in  this  way  mnltitades  of  locnsts  are 
destroyed.  During  the  first  few  days  after  they  have 
acquired  their  wings  they  seem  to  prefer  more  elevated  situa- 
tions, and  delight  to  roost  away  from  the  ground,  especially 
in  trees  (p.  276). 

Dbstruotivk  Power  of  Locusts. 

''The  day  breaks  with  laden  orchards  and  promising 
fields,  and  all  the  earth  seems  glad.  Suddenly  the  sun's  £ace 
is  darkened,  and  clouds  obscure  the  sky.  The  joy  of  the 
morning  gives  way  to  ominous  fear.  The  day  closes,  and 
ravenous  locust  swarms  have  fallen  upon  the  land.  The 
morrow  comes,  and  what  a  change  it  brings.  The  fertile  land 
has  become  a  desolate  waste,  the  sun  shines  sadly  through 
an  atmosphere  alive  with  myriads  of  glittering  insects,  and 
in  a  few  hours  they  convert  the  green  and  promising  acres 
into  a  desolate  stretch  of  bare  spindling  stalks  and  sticks  " 
{Report  of  Agiiculture,  1877,  p.  266)  "  Covering  every  hill, 
they  sweep  clean  a  field  quicker  than  would  a  whole  herd  of 
hungry  steers.  Imagine  hundreds  of  square  miles  covered 
with  such  a  ravenous  horde,  and  one  can  get  some  idea  of 
the  picture  presented  in  many  parts  of  the  country  daring 
years  of  locust  invasion,"  p.  266. 

The  following  are  a  few  of  the  reports  from  the  devastated 
districts  {First  Anntuil  Report^  p.  117).  **  The  crops 
are  all  destroyed,  together  with  the  pastures  and  meadows, 
and  the  country  would  present  the  appearance  of  winter 
were  it  not  for  the  leaves  on  the  timber  trees  ;  all  the  leaves 
are  stripped  off  the  hmhes,''  p.  117. 

Again,  "Our  once  beautiful  flower-flecked  prairies  now 
look  as  desolate  and  barren  as  the  desert,"  p.  117. 
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Another,  **  Imagine  every  ffreen  thing  eaten  entirely  up, 
and  the  meadows  and  pastures  as  bare  as  the  centre  of  a  well- 
travelled  high  road,  and  yon  can  form  some  idea  of  our 
condition/'  p.  117. 

And  again,  **  The  grasshoppers  have  eaten  up  all  the 
flax,  and  the  wheat  and  com,  and  now  they  are  attacking  the 
grass,  and  three  weeks  hence  will  witness  a  country  as  barren 
as  the  grim  deserts  of  Africa,"  p.  117. 

So  far  for  recent  American  descriptions. 

''  The  land  is  as  the  Qarden  of  Eden  before  them,  and 
behind  them  a  desolate  wilderness ;  yea,  and  nothing  shall 
escape  them  "  (Joel,  ii.  8)  is  the  graphic  description  by 
the  prophet  Joel  in  his  time;  which  does  not  require  the 
change  of  a  word  to  represent  the  locust  smitten  regions  of 
North  America  at  the  present  day. 

Farmers'  Losses  by  Locusts. 

The  Total  Loss  in  the  fonr  years  1874-6-6-7  from 
locust  plagues  in  the  United  States  of  America  is  estimated  to 
have  been  "not  less  than  $200,000,000";  *  or  ^£40,000,000; 
or  £10,000,000  yearly ; "  an  amount  of  injury  which  the 
average  non-statistical  mind  is  incapable  of  realising.  But 
when  we  find  that  it  would  amount  to  a  yearly  income  tax 
of  7d.  in  the  pound  upon  the  whole  of  Great  Britain  and 
Ireland,  we  can  more  easily  grasp  the  suffering  which  this 
locust  plague  inflicts,  year  by  year,  upon  our  friends  and 
neighbours  in  the  United  States  of  America. 

Noise  of  the  Jaws  at  Work. 

"  The  noise  their  myriad  jaws  make  when  engaged  in 
this  work  of  destruction  can  be  realised  by  any  one  who  has 
'  fought '  a  prairie  fire,  or  heard  the  flames  passing  along 
before  a  brisk  wind:'— Report  1877,  p.  214  (PI.  HI,  fig.  11). 

*  Firtt  Report,  p.  122. 
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It  is  mteresiing  to  notice  how  singalarly  this  deserip- 
tion  tallies  with  that  giyen  by  the  prophet  Joel  of  the  loenst 
plagaes  in  Palestine  in  his  own  time — "  Like  the  noise  of 
chariots  on  the  tops  of  mountains  shall  they  leap — like 
the  noise  of  a  flame  of  fire  that  devoureth  the  ettMle,** — 
(ii.  5).  The  ancient  prophet  describes  the  sound,  and 
the  modem  philosopher  describes  it  in  almost  the  same 
words,  bat  assigns  ''  their  myriad  jaws  *'  at  work  as  its 
explanation. 

Whebb   thb    Eogs  abb    laid    and   thbib   Tenacitt   of 

LiFB. 

The  eggs  are  laid  almost  any  where  except  in  loose  sandy 
drifting  soil,  or  in  very  barren  places.  Cultivated  or  grassy 
ground,  day  banks  or  hill  sides,  or  moist  hollows  in  valleys 
are  preferred,  as  they  furnish  food  for  the  young  when  hatched. 
The  female  locust  drills  a  hole  in  the  ground  about  the  third 
of  an  inch  in  diameter,  and  an  inch  or  an  inch  and  a  half 
deep  (PI.  IV,  fig.  1),  with  the  hard  cartilaginous  plates  at  the 
extremity  of  the  body  (PI.  Ill,  figs.  9,  10),  and  lines  it  with 
a  mucous  secretion  which  soon  dries  and  hardens.  She  then 
lays  about  thirty  eggs  on  an  average,  and  closes  the  mouth  of 
the  nest  (always  called  a  "cocoon")  with  more  of  the  mucous 
and  leaves  it.  Dust  soon  covers  and  partially  or  entirely 
conceals  the  nest  from  view.  The  process  occupies  about 
three  hours  if  she  is  undisturbed,  and  while  it  is  sometimes 
said  that  the  female  only  lays  one  set  of  eggs,  it  has  been 
established  by  American  observation  that  she  often  lays 
twice,  and  generally  three  times,  in  the  season  (First 
American  Report,  1877,  p.  288),  after  which  she  soon  dies. 
If  disturbed  while  making  her  nest  she  leaves  it  unfinished, 
and  any  eggs  deposited  in  it  dry  up  and  are  spoilt.  Mr. 
Brown,  in  1888,  has  counted  as  many  as  420  cocoons  in  a 
single  square  yard  of  ground  in  Cyprus,  the  average  number 
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being  187  per  square  yard,  bnt  Professor  Riley,  in  Amerioa, 
has  fonnd  them  in  much  greater  nnmbersy  amounting  to 
nearly  a  thousand  cocoons  in  the  square  yard. 

The  nests  are  discovered  by  watching  the  neighbourhoods 
where  the  locusts  are  laying,  and  scratching  the  earth  to 
a  depth  of  about  an  inch,  or  by  harrowing  up  the  soil  in  the 
spring  on  the  first  appearance  of  the  young  newly  hatched 
locust. 

As  a  rule,  the  locusts  avoid  light,  shifting,  sandy  soil,  as 
the  nests  are  then  very  liable  to  be  uncovered  by  the  wind, 
and  the  eggs  are  thus  exposed  to  the  drying  action  of  the  air, 
which  shrivels  them  up  through  their  thin  moist  shells,  and 
appears  to  be  almost  the  only  natural  climatic  agent  that  kills 
them.  As  a  rule,  swamps  are  avoided,  but  there  are  numer- 
ous instances,  both  in  America  and  in  Cyprus,  in  which 
the  young  locusts  have  appeared  in  ground  that  has  been 
swampy  and  not  suspected  of  harbouring  them,  and  Mr. 
Brown  mentions  (p.  4,  1884),  having  seen  numbers  hatched 
from  the  dry  beds  of  what  throughout  the  rains  had  been 
pools,  and  his  attention  was  called  so  late  as  near  the  end  of 
April  to  young  locusts  hatched  that  day  in  the  bed  of  the 
river  Idalia,  which  had  been  covered  by  water  for  four  or  five 
months. 

The  fact  is  that  neither  water  nor  a  considerable  degree 
of  frost  kills  the  eggs,  though  they  may  retard  the  period  of 
hatching,  which  appears  to  depend  chiefly  on  the  mean 
temperature  of  the  soil  (Brown's  Beport,  1884,  p.  6).  A  series 
of  experiments  on  the  influence  of  frost  upon  the  locust  eggs 
was  tried  by  Professor  Riley,  of  America,  in  which  he  found 
that  they  might  be  warmed  artificially  for  some  time  even  in 
the  beginning  of  winter  up  to  the  point  at  which  some  of  them 
hatched.  The  remaining  unhatched  eggs  were  then  exposed 
to  frost  for  periods  varying  from  a  single  week  to  some 
months  and  no  further  hatching  occurred  until  they   were 
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again  bronght  into  a  building  at  a  temperatare  between 
66°  F.  and  TO"*  F.  when  they  again  freely  hatched,  and  on 
examination  it  was  found  that  all  the  eggs  had  retained  their 
vitality,  and  had  eventually  hatched.  {Fir$t  Report  Com- 
miseion  AgricuUme^  1877,  p.  284-6). 

Thus  it  appears  that  the  eggs  may  be  constantly  frozen 
for  weeks,  or  may  be  alternately  frozen  and  thawed,  or  they 
may  be  warmed  up  to  the  point  of  hatching,  and  then  frozen 
and  again  warmed  to  the  hatching  point,  and  the  eggs  still 
retain  their  vitality,  and  none  of  them  are  killed  by  the 
changes  of  temperature.  It  is  noticeable  also  that,  whilst 
birds'  eggs  if  sat  upon  until  upon  the  verge  of  hatching,  are 
then  deprived  of  heat  by  neglect,  they  become  addled;  but 
this  is  not  the  case  with  the  locust  eggs,  which  were  warmed 
in  many  of  these  experiments  until  they  were  hatching  day 
by  day,  and  at  this  stage  the  still  unhatched  ones  were  frozen 
for  days  or  weeks,  but  so  bx  from  becoming  addled,  they 
hatched  readily,  either  in  artificial  heat,  or  on  the  advent  of 
natural  warm  weather. 

The  tenacity  of  life  in  these  eggs  is  indeed  remarkable, 
for  a  number  were  hatched  on  exposure  to  warmth,  which 
had  been  buried  one  foot  deep  for  foub  ybabs,  and  were 
then  only  discovered  in  making  the  foundations  for  the 
Agricultural  College,  at  Manhattan  in  Kansas.  (Avaerican 
Naturalist,  vol.  16,  1881,  pp.  749  and  1,007.  H.,  1870, 
Liverpool  Free  Library). 

TiMB   OOOUPIED   IN    HaTOHINO. 

With  favourable  conditions  of  soil,  and  a  temperature  of 
86*  F.,  the  eggs  will  hatch  in  from  four  to  five  weeks,  and 
in  a  temperature  of  76''  F.,  in  six  weeks;  but  in  some 
exceptional  experimental  cases  observed  by  Professor  Riley, 
from  twenty-one  to  thirty  days  sufficed.  (First  Report , 
p.  282). 

K 
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Datb  at  wmoH  THE  Egos  Hatch  Natueallt,  and  thb 

TmE  WHBN   THB  YoUNG  LOOUSTS    HAT    THEBHFOBH  BH 
LOOKED  FOB. 

This  yaries  from  January  to  Jane,  aooording  to  the 
weather. 

In  yery  mild  weather  some  hatch  in  January  or  Febmazy, 
bat  they  are  killed  by  the  sabseqaent  cold  in  March  and 
April. 

The  eggB  laid  earliest  in  the  year  hatch  the  earliest  next 
year ;  and  as  the  period  of  egg-laying  occupies  from  six  or 
eight  weeks  in  the  same  locality,  some  of  the  eggs  pass  the 
winter  quite  fluid,  while  others  are  ready  to  hatch  the  first 
warm  day. 

The  bulk  hatch  :— 

In  Texas,  which  is  yery  warm,  from  the  middle  to  the 

end  of  March. 
„   South  Kansas,  warm,  second  week  id  April. 
„  North  Kansas,   and  Iowa  and  Nebraska,  cooler, 

end  of  April. 
„   Minnesota  and  Dakota,  colder  still,  first  three  weeks 

in  May. 
„  Montana  and  Manitoba,  still  colder,  last  two  weeks 
in  May. 

From  this  experience  a  yery  important  practical  rule  has  been 
deduced  for  the  guidance  of  farmers  in  the  infested  regions. 
Rule. — In  lat.  86°  they  hatch  in  the  middle  of  March, 
and  four  days  later  for  every  degree  of  lat.  North  up  to  lat. 
49*"  N,  where  they  practically  cease.  Hence  the  farmers  can  be 
warned  when  to  expect  the  locusts  to  hatch  in  their  particular 
neighbourhood,  the  Goyemment  inspectors  telegraphing  that 
"  locusts  haye  hatched  in  such  and  such  a  place,"  and  they 
must,  therefore,  be  looked  for,  and  the  necessaiy  proyision 
made  for  their  destruction  in  **  so  many  days,'"  according  to 
the  distance  northward  to  which  they  are  sending  the  news. 
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The  Bbautt  of  Looutrs. 

We  are  bo  mnoh  in  the  habit  of  associating  destraction 
and  terror  with  a  flight  of  locasts^  that  it  scarcely  occurs  to 
UB  to  think  that  they  can  be  beautifol,  yet  the  drawings  apon 
the  screen,  and  the  locasts  from  the  Liverpool  Free  Masennii 
shew  no  lack  of  beauty  in  the  rich  crimson  and  the  delicate 
green  of  their  transparent  wings,  or  in  the  golden  and  purple 
colours  reflected  from  some  of  them.  But  the  following 
extracts  from  two  modem  writers  bring  their  beauty,  when 
seen  in  swarms,  yiyidly  before  the  mind ;  and  the  contrast 
between  j;he  impression  of  their  beauty  on  the  one  hand,  and 
the  gloom  they  produce  on  the  other,  is  not  undeserying  of 
record. 

In  a  lively  series  of  Sketches  of  Eastern  Scenes,  by  Phil. 
Bobinson,  the  following  description  occurs  of  an  unexpected 
flight  of  locusts  : — * 

**  A  bare  plain,  dotted  with  tents,  the  camp  of  onr  gallant  little 
Ghoorkas,  stretches  away  towards  Shikarpur.  .  .  .  While  looking 
at  it  [a  tower  one  hundred  feet  high],  I  became  aware  of  a  cloud  in  the 
sky  such  as  I  had  never  seen  before.  It  was  of  a  trantlueent  browns 
flushed  at  the  edgee  with  pink,  and  glitteritig  with  an  infinite  multitude 
of  twinkling  points.  It  was  moving  towards  me  with  great  rapidity. 
What  was  the  wondrous,  solid  thing  that,  widening  out,  threatened  to 
overshadow  the  whole  landscape,  and  was  instinet  with  little  sparkles 
of  light  f  It  was  only  a  mile  or  so  off,  and  the  shadow  of  it  lay 
dark  upon  the  Ghoorkas*  tents.  Then  all  of  a  sudden  I  heard  the 
multitudinous  fluttering  of  tiny  wings,  a  noise  as  if  the  cloud 
was  crackling  with  electrieity.  Then,  lo !  with  a  rush  of  an  infinite 
host  there  swept  down  out  of  the  sky  the  myriad  scourge.  It 
was  a  flight  of  locusts — ''the  armies  of  Allah,"  as  the  Arab  calls 
them. 

**  The  whole  air  was  rustling  with  the  sound  of  their  crisp  wings — 
and  the  colours  of  them !  The  underwings  of  the  locusts  are  tinged  with 
pink,  and  the  sunlight  shining  through  them  made  rosy  splendour.    But 

*  The  Special  at  Large,  p.  47,  Phil.  Bobinson.  Indian  Garden, 
Series  Mo.  1.    Sampson  Low,  Marston  A  Co.,  1884. 
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when  they  were  in  mass  the  olond  was  a  deep  chocolate,  and  the 
ground  was  dark  beneath  them  as  they  flew. 

"  In  a  few  minutes  the  tents  had  utterly  disappeared.  The  plain 
was  a  uniform  brown,  not  a  speck  of  any  colour  was  to  be  seen.  But 
the  Ghoarkcu  were  in  the  wildest  delight^  far  they  eat  loeuete,  and  it 
was  a  sight  to  see  when  the  whole  regiment  turned  out  as  one  man 
to  oatch  the  insects,  scraping  them  together  into  heaps,  sweeping 
them  up  into  piles.  Then  in  an  hour  the  sun  was  below  the  horizon, 
and  the  locusts,  at  rest  for  the  night,  lay  in  an  unbroken  carpet  over 
the  land.'* 

In  the  Voyage  of  the  Sunbeam,  Mrs.  Brassey  says, 
pp.  79,  80  :— 

**  Oarcarana,  Argentine  Republic,  (near  Rosario). 
"  Our  road  lay  through  a  desolate  looking  district,  bearing  too 
evident  signs  of  the  destructive  power  of  the  locust.  ...  A  week 
ago  the  various  crops  were  a  foot  high,  but  in  a  few  hours  the  industry 
of  the  last  ten  months  was  rendered  utterly  vain,  and  the  verdant  fields 
converted  into  a  barren  waste.  .  .  .  for  eix  hours  in  the  middle  of 
the  day  it  became  absolutely  necessary  to  light  candles  owing  to  the 
dense  clouds  of  locusts^  about  a  league  in  extent^  by  which  the  air  was 
darkened.  Trains  are  even  stopped  by  these  insects  occasionally,  for 
on  the  lines  their  bodies  make  the  rails  so  greasy  that  the  wheels  of 
the  engines  will  not  bite.  Moreover,  they  completely  obscure  the  lights 
and  signals,  so  that  the  men  are  afraid  to  proceed.  The  only  remedy 
is  to  go  very  slowly,  preceded  by  a  truck-load  of  sand,  which  is 
scattered  freely  over  the  rails  in  front  of  the  engine  ...  as  the 
locusts  passed  between  us  and  the  sun  they  completely  obscured  the 
light.  A  little  later,  with  the  sun  shining  directly  on  their  wings,  they 
looked  like  a  golden  cloud,  such  as  one  sometimes  sees  in  the  transforma- 
tion scene  in  a  pantomime ;  and  at  a  greater  distance,  when  viewed  from 
the  top  of  a  slight  eminence,  they  looked  like  a  snowstorm  which  had 
suddenly  taken  wings" 

A  letter  from  a  relation  of  my  own,  whose  crops  were 
destroyed  in  Minnesota  for  three  years  running,  thus 
describes  the  approach  of  the  swarm: — "It  might  have 
been  a  hailstorm ;  it  was  not  an  opaqne  cloud,  bnt  a  shim- 
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mering  cloud  thai  dazzled  and  prevented  us  from  seeing  any 
distance." 

'*  Their  flight  may  be  likened  to  an  immense  snowstorm, 
extending  from  the  ground  to  a  height  at  which  oar  yisnal 
organs  perceive  them  only  as  minute  darting  scintiUaMonSf 
leaving  the  imagination  to  picture  them  infinite  distances 
beyond.  On  the  horizon  they  often  appear  as  a  dust  tornado, 
riding  npon  the  wind  like  an  ominous  hailstorm,  sweeping 
up  to  you  and  past  you  with  a  power  that  is  irresistible " 
{Report  Commission  on  AgrumUwre,  1877,  p.  266). 

Height  of  Flight  abovb  the  Eabth. 

**  There  is  no  doubt  whatever  that  the  insects  often  move 
over  a  country  entirely  above  the  reach  of  human  vision.  In 
ordinary  flights  only  the  lower  insects  can  be  seen,  and  in 
looking  towards  the  sun  we  may  always  observe  others, 
further  and  further  away,  until  the  glittering  specks  are  lost 
to  sight.  In  cloudy  weather  the  flights  are  not  noticeable, 
(unless  they  are  so  dense  as  to  darken  the  atmosphere),  until 
they  are  within  about  a  thousand  feet  (about  half  the  height 
of  Skiddaw),  yet  it  is  well  known  that  they  fly  at  times 
nearly,  if  not  fully,  from  two  to  three  miles  above  the  earth ; 
for  they  have  been  seen  flying  towards  the  plains  so  high 
above  the  highest  peak  of  the  Bocky  Mountains  (14,000  or 
16,000  feet  above  the  sea)  that  only  a  good  telescope  could 
distinguish  them  as  flying  insects  "  {Report,  1877,  p.  219). 

■ 

Bate  of  Pboghbss  of  Flying  Swabmb. 

When  the  flying  swarms  do  fairly  start  their  rate  of  daily 
progress  varies  considerably,  depending  chiefly  upon  the 
velocity  of  the  wind,  but  in  part  also  upon  the  amount  of 
food  they  meet  with  to  delay  them  on  their  route.  The 
experience  of  four  years  in  America  shewed  that  they 
travelled  forward  about  twenty  miles  per  day  on  the  averagOi 
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though  this  rate  of  progresB  is  often  exceeded.  In  a  ease 
which  came  personally  nnder  my  knowledge  throagh  a 
relative  in  Minnesota,  the  locnats  were  reported  as  being 
at  Milwalker,  which  was  a  hundred  miles  distant,  and 
in  the  afternoon  of  the  second  day  the  alarm  was  given 
that  they  were  approaching.  They  slowly  settled,  and  the 
next  morning  on  going  to  look  at  the  fields,  which  were 
oovered  with  beans  eighteen  inches  high  and  in  fall  pod 
the  day  before,  they  were  all  beaten  down  and  almost  entirely 
eaten  up,  and  ''we  were  nearly  smothered  by  the  qaantity  of 
grasshoppers  that  rose  up  and  quite  hurt  our  feuses  as  they 
flew  against  them.  They  had  real  faces,  sticking  out  eyes, 
and  you  could  hear  them  eat.  They  stayed  till  they  had 
eaten  all  our  crops,  and  then,  when  a  fair  wind  came,  they 
rose  like  a  cloud  and  went  away." 

During  this  period  they  had  laid  their  eggs  in  such 
numbers  that  in  Spring  of  the  following  year,  1874,  the 
ground  was  alive  with  the  young  black  hopping  locusts,  which 
were  about  a  quarter  of  an  inch  long  when  first  seen. 

In  the  early  part  of  the  season,  when  in  their  fullest 
vigour  and  power  of  flight,  the  main  swarm  seldom  remains 
more  than  two  or  three  days,  leaving  only  a  few  stragglers 
behind ;  but  later  in  the  season  they  remain  much  longer, 
being  then  occupied  in  laying  their  eggs  and  having 
apparently  less  vigour  for  renewed  extensive  flight. 

But  though  the  flying  swarms  have  disappeared  after 
suddenly  producing  the  devastation  of  the  country,  the 
plague  they  leave  behind  is  scarcely  less  destructive,  for  in 
the  following  year,  before  the  time  arrives  for  fresh  swarms, 
the  ground  and  everything  upon  it  is  black  with  the  young 
locusts  newly  hatched  from  the  eggs  left  the  previous  year, 
and  they  devour  every  green  thing  slowly  and  ravenously. 

As  a  rule,  the  locusts  which  thus  hatch  from  the  swarms 
of  the  previous  year  disappear  hy  flight  before  the  new 
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swannB  arrive  from  their  permanent  breeding  gronnda  in  the 
Boeky  Mountains.  In  the  more  northerly  parts  (Minnesota 
and  Manitoba)  the  locusts  hatched  upon  the  ground  acquire 
their  wings  about  the  end  of  June.  While  further  south* 
as  the  climate  becomes  gradually  warmer,  they  hatch  earlier, 
and  in  Southern  Texas  they  are  able  to  fly  as  early  as  in 
April.  On  the  other  hand,  the  inyading  swarms  from  the 
Bocky  Mountains  naturally  arrive  latest  in  the  parts  most 
distant  from  the  mountains,  and  in  their  recorded  progresses 
the  new  migratory  swarms  have  appeared  in  the  following 
order : — 

Southern  Dacota,  in  June. 

Golorada,  Nebraska,  Minnesota,  early  in  July. 

Iowa  and  Western  Kansas,  late  in  July. 

South-east  Kansas  and  Missouri,  during  August,  and 

Dallas,  in  Texas,  not  until  the  middle  of  October. 

Batb  of  Maboh  of  thb  Unwingbd  Locusts. 

In  America  their  rate  of  march  has  been  carefully  examined, 
and  it  does  not  exceed  three  yards  per  minute,  which  is 
scarcely  a  mile  in  ten  hours,  for  they  feed  as  they  march  in 
many  cases,  and  their  mode  of  motion  is  a  sort  of  trois^temps 
step— one  hop  and  two  steps.  They  seldom  take  two  hops 
in  succession,  and  if  they  are  made  to  take  ten  or  a  dozen 
hops  one  after  the  other  they  are  quite  exhausted.  The 
swarms  that  breed  in  one  year  from  the  eggs  left  behind  the 
previous  year  in  the  regions  that  have  been  devastatedi 
seldom  travel  as  much  as  thirty  miles  during  the  whole  of 
the  eight  or  ten  weeks  between  being  hatched  and  gaining 
their  wings ;  and  when  they  have  acquired  their  wings,  they 
then  generally  return  as  flying  swarms  to  the  Bocky 
Mountain  regions,  from  which  their  parents  originally  set 
out.  They  seldom  lay  eggs  in  the  temporary  regions,  and 
such  as  are  laid  seldom  hatch,  or  if  they  do  the  offspring  are 
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poor  decrepid  locasts.  In  some  parts  of  the  Continent  of 
Eorope  they  are  said  to  haye  marched  as  mnch  as  one  mile 
per  hour  instead  of  a  tenth  of  a  mile  onlj,  bat  the  aocnraoy 
of  these  observations  is  donbtfol. 

LoousT  Enemies. 

While  the  locnsts  prodnoe  snch  devastation  to  ooltivated 
crops,  and  are  thus  such,  enemies  in  many  cases  to  the 
hnman  race,  they  themselves  fdrnish  support  to  innumerable 
other  living  beings,  which  find  them  not  only  nutritions,  but, 
we  may  presume,  palatable  also.*  Of  these  it  will  be 
impossible  to  enumerate  more  than  one  or  two  in  detail,  but 
the  two  kinds  of  insects  which  are  shown  in  the  drawings 
(PI.  TV)  have  been  selected  as  illustrating  the  patient  care 
which  Prof.  Riley,  and  the  other  naturalists  in  the  Service 
of  the  American  Government,  have  devoted  to  the  study  of 
whatever  bears  upon  the  subject  of  locust  history. 

The  first  is  called  the  "  Digger  Wasp"  (PI.  IV,  fig.  7), 
because  of  its  habit  of  digging  a  hole  in  the  ground  by  means 
of  its  strong  beak,  in  which  it  lays  its  egg,  and  then  leaves  it 
to  hatch.  In  order  to  make  this  hole  it  has  sometimes  to 
remove  stones  of  considerable  size  and  weight  compared  with 
the  insect  itself,  and  having  done  this,  it  then  proceeds  to 
make  a  provision  for  its  future  little  hopeful.  It  attacks  some 
insect,  as  shown  in  the  drawing  (PL  lY,  fig.  7),  which  is 
copied  from  one  by  Prof.  Riley,  and  appears  to  deposit  some 
fluid  which  paralyzes  its  victim.  It  then  carries  or  drags 
away  its  helpless  prey,  puts  it  carefully  into  the  hole,  and 
then  lays  an  egg  in  close  contact  with  it,  and  bids  it  good- 
bye.   In  course  of  time  the  egg  hatches,  and  has  no  sooner 

*PigB  will  eat  them  greedily,  and  in  the  diBcnfldon  of  this  papor 
8iizgeon>Major  Black  aaid  that  in  South  Africa  the  hones  when  th^  see 
locusts  at  a  little  distance  wUl  torn  out  of  the  road  in  order  to  devour  tiiem, 
in  spite  of  hit  or  rider. 
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done  80,  than  it  finds  a  bonntifiil  supply  of  fresh  meat  ready 
to  hand  upon  which  it  feeds  nntil  it  is  able  to  leave  its 
parental  home,  and  commence  the  great  business  of  life,* 
which  appears  to  be  obtaining  its  own  living  without  too 
scrupulous  a  regard  for  the  rights  or  feelings  of  others.  An 
illustration  perhaps  of  the  theory  of  heredity  as  applied  to 
human  affairs. 

The  next  illustration  is  one  which  required  great  patience 
and  watching  for  its  elucidation.  It  is  the  Red  or  SUky 
Mite,  which  is  sometimes  in  such  numbers  as  to  mak^  the 
ground  over  large  spaces  red  or  orange  in  its  colour.  This 
creature  is  really  a  Mite,  about  the  size  of  a  very  small  pin's 
head,  but  its  indescribable  numbers  render  it  a  formidable 
enemy  to  the  locust.  The  mature  insect  has  eight  legs,  in 
which  respect  it  differs  from  its  offspring,  which  has  only  m, 
and  this  difference  for  a  long  time  led  naturalists  to  suppose 
them  to  be  different  insects  instead  of  merely  different  stages 
of  the  same  creature.  The  female  lays  her  numerous  eggs 
(200  or  800)  in  the  ground,  about  an  inch  below  the  surface, 
in  the  neighbourhood  of  locust  breeding  grounds.  When 
they  hatch  they  are  not  so  large  as  a  very  small,  almost 
microscopical  pin's  head ;  but  they  are  very  active  for  such 
little  fellows,  and  with  their  six  legs  they  attach  themselves 
to  a  locust's  nest,  through  the  cover  of  which  they  work  their 
way,  and  then  suck  one  egg  after  another  until  the  whole  are 
destroyed.  The  destruction  from  this  and  other  insects 
feeding  upon  the  eggs  is  so  great,  that  when  Mr.  Brown 
made  a  careful  examination  of  the  egg  nests  in  Cyprus  one 
spring  previous  to  the  hatching  season,  he  found  that  nearly 
one-half  (forty-six  per  cent.)  of  the  cocoons  were  empty 
{Report  LocMt  Campaign,  1884,  p.  6) ;  the  cases  remained, 
but  the  eggs  were  all  gone. 

If,  instead  of  the  eggs  being  attacked,  there  are  winged 

*  Ann,  Rep,  Ent.  Com.,  1877,  p.  817. 
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or  irayelling  looasts  at  hand,  the  aotive  little  mite-grab  ftzea 
itself  in  some  conTenient  sheltered  place,  generally  the  arm- 
pits of  the  wings  (if  we  may  so  call  the  situation)  or  at  the 
junction  of  two  Teins  in  the  wings,  and  there  it  socks  the 
locnst  juices  nntil  it  becomes  a  close  representation  of 
**  Greedy  Sam,"  as  shown  in  the  drawing  (PI.  IV,  fig.  4). 
While  thus  feeding  it  is  also  developing,  and  when  remoyed 
from  its  attachment  its  eight  legs  and  its  antennsd  may  be 
seen.  Its  skin  then  bursts,  and  it  issues  forth  the  folly 
deyeloped  mite,  with  eight  legs  like  its  parent  {Ann.  Rep, 
U.8.  Entom.  Com.,  Rocky  Mountain  Locust,  1877,  p.  809). 

Of  the  destruction  of  locusts  by  the  various  birds  which 
feed  upon  them  a  vivid  description  is  given  by  Canon 
Tristram  in  a  recent  paper  of  his  journey  through  Syria  in 
1881  (The  "  Ibis;'  1882,  p.  418)  :— 

**  Once  we  came  on  a  patch  of  some  acres  which  had  recently  been 
visited  by  locusts.  The  old  locosts  were  gone,  but  the  yoong,  not  more 
than  a  quarter  of  an  inch  long,  made  the  ground  literally  alive.  They 
rose  at  every  step  of  oar  horses  like  sand-lice  on  the  sea-shore  from  a 
piece  of  seaweed  left  by  the  tide.  Just  after  we  had  passed  throng 
this  patch  of  devastating  flight,  I  tamed  my  head  and  saw  a  great 
globe  in  the  air.  It  suddenly  tamed,  expanded,  and  like  a  vast  ftui 
descended  to  the  groand  We  waited  a  few  minutes,  and  saw  acres 
covered  with  a  moving  black  mass,  dappled  with  pink.  In  a  short 
time  the  mass  became  restless,  and  we  rode  back.  The  birds  rose 
quietly,  but  not  till  we  were  close  on  them,  and  only  those  within 
dangerous  distance.  But  not  a  young  locust  could  we  see.  The 
'  Pastor '  had  well  eamed  its  name  of  the  *  Locust-bird,*  and  one  batch 
of  foes  to  man  and  his  labour  had  been  promptly  and  for  ever  exter- 
minated."   (This  bird,  the  "  Pastor,"  is  in  the  Liverpool  Free  Museum.) 

Locusts  as  Food. 

The  instance  of  locusts  being  used  as  food  which  is  best 
known  to  most  Europeans,  is  the  statement  that  John 
Baptist's  food  was  **  Locusts  and  wild  honey/'  It  is  difficult 
to  understand  bow  any   doubt    could  haye    arisen   upon 
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ihifl  pointy  for  the  word  need  in  the  Ghreek  Testament  is 
''akrides,"  *'  n  rpo^^  ^y  axptStg  xan  «iXi  aypioy/'  the  common 
Greek  name  which  has  never  ceased  to  be  applied  to  the 
locnst  insect.  Locusts  are  scarcely  ever  absent  from  the 
wilderness  on  the  banks  of  the  Jordan ;  and  in  many  parts  of 
the  Easty  the  Arabs,  who  are  not  fiirmers,  and  there£9re  do 
not  suffer  from  their  devastation,  regard  them  with  deUght,  as 
a  luxury.  They  roast  them,  after  which  the  wings  and  legs 
are  easily  rubbed  off,  and  then  fry  them  in  butter  if  they 
have  any,  and  eat  them.  They  taste  like  shrimps,  but 
have  rather  less  flavour  than  our  favourites  of  that  name.  If 
they  desire  to  keep  them  for  a  future  provision,  they  dry 
them  thoroughly  until  they  can  be  powdered,  then  mix  them 
with  salt,  and  press  them  into  a  cake,  which  will  keep  for  a 
considerable  time  {First  Rep.  U.8.  Com.,  p.  487  to  448). 

The  North  American  Indians,  between  the  plains  and 
Sierra  Nevada,  eat  them  after  baking  them  in  holes  in  the 
earth  heated  by  hot  stones  and  covered  with  hot  sand.  Some 
of  them  powder  them  along  with  pounded  acorns  and  berries 
of  various  kinds,  and  press  them  into  cakes  which  they  dry 
for  future  use.  Mr.  Packard,  one  of  the  four  Commissioners 
of  Agriculture  of  the  United  States,  says  **  that  he  has  eaten 
them  prepared  in  various  ways,  but  cannot  say  he  has  found 
them  very  palatable.  But  they  must  be  nourishing,  for 
the  poor  people  thrive  wonderfully  on  them,"  which  is  not 
surprising  when  we  look  at  Mr.  Davies's  analysis  (see  page 
169),  and  see  the  amount  of  nitrogen  they  contain.  The 
Bushmen  of  South  Africa  catch  them  by  lighting  fires  in  the 
path  of  their  swarms.  As  the  insects  pass  over  the  flames, 
their  wings  are  scorched,  and  they  fall  helplessly  to  the 
ground.  They  are  also  collected  by  cartloads  after  they  have 
retired  to  roost  for  the  night  and  before  they  can  shake  off 
the  dew  from  their  wings,  which  prevents  their  flight  in  the 
early  morning. 
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The  most  complete  evidence  is,  however,  given  by  Prof. 
Biley  in  his  Report  to  the  American  Assoc,  for  the  Advance- 
ment of  Science,  in  1876. 

Locnsts  and  grasshoppers  are  among  the  ''clean  animals" 
that  are  sanctioned  in  Leviticus,  and  among  the  Nineveh 
sculptures  in  the  British  Museum  are  represented  men 
carrying  to  a  feast  locusts  suspended  from  sticks  along  with 
other  kinds  of  food. 

Pliny  says  they  were  much  esteemed  among  the  Par- 
thians,  and  among  the  nations  in  the  South  of  Europe  and 
Asia ;  and  in  Morocco  they  are  now  eaten  to  such  an  extent 
that  when  they  are  present  other  forms  of  food  are  brought 
to  market  in  reduced  quantities.  In  Tangiers,  and  other 
towns,  they  are  habitually  roasted  and  brought  for  sale  in 
the  public  markets  by  the  country  people,  and  BadosEkowski, 
the  President  of  the  Bussian  Entomological  Society,  says 
they  are  extensively  used  as  food  in  Southern  Bussia. 

The  various  modes  of  cooking  them  all  begin  with  taking 
off  the  wings  and  legs,  after  which  the  bodies  are  roasted, 
boiled,  stewed,  fried,  or  broiled.  In  most  parts  of  Africa, 
and  in  Bussia,  they  are  salted,  or  smoked  like  red  herrings. 
The  Moors  first  boil  and  then  fry  them ;  but  the  «fews  of 
Morocco  salt  them  and  use  them  for  flavouring  their  usual 
Saturday  dish,  called  Dqfinia,  which  consists  of  meal,  fish, 
eggs,  and  tomatoes,  etc.,  which  are  put  together  into  a  jar  in 
a  hot  oven  on  Friday  night,  and  thus  kept  warm  through 
the  Sabbath,  without  their  having  to  cook  their  meal  on  that 
day. 

Professor  Biley  had  long  wished  to  test  the  quality  of 
locusts  as  food  on  the  quiet,  for  he  knew  that  any  open 
proposal  to  do  so  among  the  American  or  European  settlers 
would  excite  ridicule  or  disgust.  But  the  invasion  of  locusts 
in  Kansas  and  Nebraska,  in  1874,  had  brought  so  many  of 
the  settlers  to  the  brink  of  the  grave  from  famine,  that  he 
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had  a  weighty  reason  for  trying  the  experiment.  He  there- 
fore ate  them  cooked  in  different  ways,  and  for  a  time  took 
no  other  diet,  and  commencing  the  experiment  with  some 
miflgiyings  he  was  agreeably  surprised  to  find  that  they  were 
qnite  palatable  in  whatever  way  prepared.  The  flavour  of  the 
locust  when  raw  is  strong  and  disagreeable,  but  when  cooked 
in  any  way  it  is  agreeable  and  sufficiently  mild  to  be  easily 
disguised  by  any  kind  of  flavouring  or  sauce.  'But  the  great 
point  that  he  urges  in  their  favour  is  that  they  really  do  not 
require  disguising  or  flavouring,  and  that  the  cooking  may 
be  of  the  simplest  character,  whilst  they  are  a  most  nutritious 
article  of  diet. 

A  broth  made  by  boiling  the  unfledged  locusts  for  two 
hours,  and  seasoning  it  with  nothing  but  a  little  pepper  and 
salt  is  quite  palatable,  and  scarcely  to  be  distinguished  from 
beef  broth.  The  addition  of  a  little  butter  improves  it,  and 
sage,  mint,  &c.,  can  be  added  at  pleasure.  Fried  or  roasfced 
in  nothing  but  their  own  oil,  with  a  little  salt,  they  are  not 
at  all  unpalatable  and  one  soon  gets  to  like  their  slightly 
peculiar  flavour.  "  The  mature  insects  with  the  wings,  heads 
and  legs  removed,  first  boiled,  and  then  stewed  with  a  few 
vegetables,  and  a  little  butter,  pepper,  salt,  and  vinegar  made 
an  excellent  fricassee." 

He  sent  a  bushel  of  scalded  locusts  to  one  of  the  oldest 
and  best  known  caterers  of  St.  Louis,  and,  (master  of  the 
mysteries  of  the  cuisine)  Mr.  Bonnet  made  a  soup  which 
was  really  delicious,  and  was  so  pronounced  by  dozens  of  St. 
Louisiana  who  partook  of  it;  and  Mr.  Bonnet  declared  it 
reminded  himself  of  nothing  so  much  as  craw-fish  bisque, 
a  dish  much  admired  by  connoisseurs.  He  said  he  would 
gladly  have  it  on  his  bill  of  fare  if  he  could  get  a  regular 
supply. 

Mr.  C.  Home,  F.Z.S.,  writing  to  Science  Oossip,  says 
he  invited  some  friends  to  dinner,  and  gave  them  a  curry 
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and  oroqnette  of  loonsti  which  were  prononnoed  exoeUent, 
being  sapposed  to  be  Cabal  Shrimps.  Unfortnnatelj  the 
cook  had  left  a  hind  leg  in  the  croqnefcte,  which  like  the 
memorable  button  in  Sam  Weller's  saasages  revealed  the 
tmth,  and  one  gentleman  retired  from  the  party  disgnsted, 
and  the  rest  highly  amnsed. 

African  locusts,  prepared  in  yarions  ways,  have  been  nsed 
as  bait  for  the  sardine  fishery,  and  possess  many  advantages 
in  cheapness  and  attraction  for  the  sardines.  (First  Report^ 
p.  441). 

Febtility  Pboduobd  by  Dead  Looubtb. 

"  After  the  insects  have  left,  the  ravaged  country  begins 
to  wear  a  bright  and  promising  aspect,  in  strong  contrast 
with  the  desolation  of  a  month  before ;  and  frequently  the 
finest  crops  of  corn,  Hungarian  grass,  buck  wheat,  and 
vegetables  of  all  kinds  are  grown.  Boot  crops  do  well,  and 
vegetables  attain  immense  proportions,  owing  to  the  freedom 
from  weeds,  and  the  fertility  resulting  from  the  bodies  of  the 
dead  locusts."     (First  Report,  p.  488). 

*^  The  unusual  productiveness  of  the  soil  in  the  stricken 
country  was  on  all  hands  noticed  during  the  year  1875,  and 
was  owing  in  no  small  degree  to  the  rich  coating  of  manure 
which  the  locusts  left  in  the  form  of  droppings  and  dead 
locusts  in  the  spring  in  the  best  condition  to  be  carried 
into  the  soil  and  utilized  there  "  (p.  488). 

If  the  valuable  manure  from  the  pits  full  of  dead  locusts 
was  only  utilized  it  might  materially  mitigate  the  desolation 
produced  by  the  living  ones. 

Value  of  Looubtb  as  Manubb. 

The  enormous  destruction  of  these  insects  in  a  wigle 
year  in  Cyprus  (about  16,000  cart  loads,  p.  127),  and  the  num- 
ber annually  destroyed,  or  to  be  destroyed  in  America,  raises 
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the  qnestion  whether  some  nee  cannot  be  made  of  sneh  an 
amount  of  dead  animal  matter,  and  Mr.  Edward  Dayiee, 
F.G.S.,  FJ.Cm  lately  oar  President,  has  kindly  analyzed  a 
nmnber  of  locnsts,  both  winged  and  in  the  pupa  state,  sent 
to  me  by  Mr.  Brown  from  Cyprns.  They  had  to  be  dried 
before  analysis,  as  they  came  preserved  in  spirit,  and  the 
following  is  the  result : — 

Mr.  Davibs's  Analysis. 

Loonita 
without  wlngi  Wings 
developed. 


Phosphoric  Acid  (P,  O,) 1*02 1*89 

»>  to  Tribasio  Phosphate  of  Lime 4*21 4*18 

Nitrogen      ...     ; ...     10*14 10'62 

s  to  Ammonia    .       12'81 12*92 

''  This  dry  material  is  as  rich  in  nitrogen  as  meat,  guano, 
or  dry  blood,  and  contains  enough  phosphoric  acid  to 
increase  its  value.  It  is  worth  at  least  £6  per  ton."  (Ed. 
Davies,  F.C.S.,  F.I.C.,  &c.)  This  analysis  relates  to  locusts 
dried  after  being  preserred  in  spirit,  and  I  have  not  been 
able  to  find  any  analysis  of  locusts  in  their  native  condition, 
or  any  other  analysis  except  that  of  "  the  juices  of  the  locust," 
obtained  by  pressure,  which  was  made  by  Professor  W.  K. 
Kedgin,  State  Agricultural  College,  Manhattan,  Eans.,  and 
is  published  in  the  Fir$t  Report  Entomological  Cormmivon^ 
p.  441-2. 

Analysis  or  thb  J01OB  Prbbsbd  out  fbom  the  Bodies  of 

Fbesh  Loousts. 

Peroent. 

Wfttsr      •••         •••         ••.         ••  •••         •••         of'Ooo 

Solid  Organic  Matter 12*908 

Mineral  Ash       *010 
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Analtus  of  thr  **  MiNBiuL  Ash  "  bhowsd— 

Percent. 

Phosphoric  Acid 50'718 

Lime,  Magnesia,  Potash,  Soda 34*274 

Sulphuric  Acid  and  Chlorine     2*913 

Silica          12*100 


100000 


Allbobd  Stbnoh  from  Dbad  Locusts. 

The  acconnts  of  the  horrible  and  sometimes  deadly 
stench  from  the  bodies  of  dead  locusts,  given  by  varioos 
ancient  writers,  produce  an  impression  that  there  must  be 
something  exceptionally  offensive  and  injurious  in  these 
insects  when  dead.  The  Reports  on  the  Locust  Campaign 
in  Cyprus  do  not,  however,  allude  to  this  point,  and  I  there- 
fore wrote  to  Mr.  Brown  on  the  subject,  who  replied  that  tne 
smell,  so  far  as  his  experience  went,  was  not  worse  than  that 
of  any  other  dead  animal  matter,  and  he  had  never  heard  of 
any  sickness  resulting  from  it.  The  American  Reports, 
likewise,  make  no  allusion  to  any  specially  offensive  or 
dangerous  odour  proceeding  from  these  insects  when  dead 
upon  the  fields,  and  it  would  therefore  appear  that  the 
descriptions  of  plagues,  resulting  from  the  deadly  stench  that 
might  be  perceived  miles  and  miles  away  from  the  dead 
locusts,  only  apply  to  those  exceptional  cases  in  which 
swarms  of  unusual  magnitude  have  lain  dead  upon  the  sea 
beach  in  tropical  or  semi-tropical  climates;  and  that  any 
peculiarly  offensive  or  dangerous  odour  is  the  rare  exception, 
and  not  by  any  means  the  rule. 

Thb  Mbthods  of  Dbstbuotion  Rboommbndbd  bt  thb 

Ambbican  Commission. 

The  various  methods  adopted  or  recommended  in  America 
occupy  nearly  a  hundred  pages  of  the  First  Report,  and  are 
illustrated  by  numerous  plates,  exhibiting  almost  every  form 
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of  apparatas  in  ns6|  except  tiie  plan  invented  by  Mr.  Matte 
which  hoe  been  $o  suecesafid  in  Cypnu ;  bat  it  would  be 
impossible  to  attempt  in  a  paper  like  the  present  to  describe 
the  namerons  mechanical  contrivances  adopted  in  America. 

On  the  Connection  between  Sun-spots  and  the 

OOOUBBENOE  OF  LoOUST  PlAGUES. 

An  interesting  paper  on  this  subject  by  Mr.  A.  H. 
Swinton,  Goildfordy  Sarrey,  England,  is  published  by  the 
Commission  in  the  Third  Report  of  the  Entomological 
Commsnon^  1880-2,  p.  66.  It  contains  elaborate  tables 
and  statistics  to  illnstrate  the  connection  in  point  of  date 
between  the  occorrence  of  sun-spots  and  of  locust  plagues, 
and  it  concludes  as  follows  (p.  86) : — **  The  weather  is  the 
cause  of  insect  multiplication ;  the  weather  in  consecutiYe 
years  differs  alone  (virtually)  on  account  of  changes  in  the 
sun's  photosphere.  •  •  Properly  generalised  observations 
show  almost  invariably  an  exact  concordance  between  mm 
changes  and  these  effects "  {i.e.  temperature,  magnetic 
deviations,  rainfall,  famine,  epidemics,  &c.)  The  practical 
lesson  to  be  drawn  from  the  paper  is  that  it  may  be  possible 
to  infer  the  probable  occurrence,  or  the  probable  absence 
of  locust  plagues,  and  therefore  to  adopt  the  necessary 
precautions,  say,  in  the  present  season  from  the  solar 
phenomena  of  the  past  year,  or  for  the  coming  season  by 
the  sun's  spots  of  the  present  year.  The  verification  of  the 
theory  or  its  disproof  is  a  subject  requiring  careful  and 
continued  observation,  and  the  paper  itself  raises  a  pre- 
sumption in  favour  of  such  attention  being  deserved. 

Modern  Locust  Visitations  in  Europe.'*' 

Locust  invasions  have  been  recorded  in  Germany  since 
A.D.  1888.    In  1478  the  country  about  Venice  was  invaded, 

*  Heport  EnUmologieal  CommUiion  1877,  p.  467. 
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and  in  1725  the  region  about  Rome  was  overran  by  locusts. 
They  are  constant  visitants  in  Malta,  bat  they  seldom 
remain  any  length  of  time,  and  they  are  not  very  destractive. 
In  France  swarms  appeared  at  the  close  of  the  middle  ages, 
and  they  still  occasionally  visit  the  south  of  France. 

In  Russia  the  southern  steppes  are  the  home  of  the 
locust.  Vast  swarms  visited  Bessarabia  in  the  time  of 
Charles  Xn.,  coming  from  the  Black  Sea  borders.  Russia, 
Poland,  Hungary,  and  Austria  were  overflowed  by  them,  and 
they  then  divided  into  two  swarms,  one  of  which  flew  south 
into  Italy,  the  other  into  France,  Bavaria,  and  Saxony.  In 
1828  and  1829  enormous  swarms  invaded  the  coast  of  the 
Black  Sea,  and  the  south  Russian  province  of  Gherson  in 
1859.  In  1878-4  small  swarms  appeared  about  Genshagen 
near  Berlin,  where  they  laid  eggs  from  which  millions  of 
locusts  were  hatched  the  following  June.  In  1876-6  Spain 
was  seriously  invaded  by  them,  and  the  Cortes  voted  a  large 
sum  to  enable  the  Government  to  take  measures  for  their 
destruction.  The  military  were  called  out  to  assist  the 
people,  for  thirteen  provinces  were  threatened  with  the 
plague. 

England  has  been  visited  on  two  occasions,  in  1698  and 
1748 — but  the  locusts  soon  died,  and  appear  to  have  laid  no 
eggs.  There  are  recent  specimens  of  our  native  locusts  in 
the  Liverpool  Free  Museum,  but  they  are  never  sufBciently 
numerous  to  be  injurious  in  this  country. 


DESCRIPTION  OF  PLATES. 

Plate  I. — ^M ap  of  Gypnu,  showing  the  parte  infasted  with  Loeimte 
(shaded)  and  those  parts  free  from  them  (unshaded). 

Plate  n,  Y\%,  1. — General  view  of  the  soreens  in  position,  stretohed  in 
front  of  an  advancing  horde  of  Locusts,  and  the  pits  at 
short  intervals. 
Fig.  2. — ^Detailed  view  of  two  pits  and  screens,  with  measure- 
ments added. 
Fig.  8.— Plan  A. — ^Horizontal  section  of  pits,  with  the  over- 
hanging zinc  plates  in  position,  and  the  dimensions. 

Plan  B. — Cross  vertical  section,  showing  the  month 
contracted  by  the  zinc  plates,  and  the  dimensions. 

Plan  C. — Longitudinal  vertical  section,  showing  the 
^  screen  and  zinc  plate,  and  the  dimensions. 

Plate  in.^LooaBt  transformations  and  special  anatomical  portions. 
Figs.  1,  2,  8,  4,  5.— Lateral  views  of  the  Locust  in  its 

Larval  and  Pupal  stages.    1, 2, 8,  Labval  without  wings. 

4,  5,  Pupal  with  rudimentary  wings. 

la,  2a,  da. — Back  views  of  Locusts.   Larva.    No  wings. 

4a,  5a. — ^Ditto  Pupal  state.    Wings  developing. 
Fig.  6. — ^Last  skin  cast  previous  to  the  perfect  winged  stage. 
Figs.   7,  8. — ^Perfect  insect,   with   the  wings  folded  and 

expanded. 
Fig.  9. — ^Lateral  view  of  the  air  bags  in  the  flying  Locust. 

a,  ft,  air  bags  in  head.    0,  0,  air  bags  in  abdomen. 
Fig.  10. — Cartilaginous  plates  at  extremity  of  abdomen,  to 

assist  in  making  the  "  cocoons  "  and  laying  the  eggs. 
Fig.  11. — The  two  mandibles  or  jaws. 
Fig.  12. — Side  and  under  view  of  the  egg  immediately  before 

hatching,  showing  the  legs,  Ac.,  through  the  soft  trans- 
parent shell. 
Fig.  18 — ^A,  B,  C,  D.— Comparative  size  and  appearance  of 

the  Locust  at  different  ages.    A,  two  hours  old.    B,  two 
days'  old.    C,  early  Labval  stage.    D,  last  Pupal  stage. 
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Plate  IV,  Fig.  1. — Female  Locust  depositing  lier  eggs,  and  a  "  oocoon  " 

filled  and  its  mouth  closed  (p.  142). 
Fig.  2  -"Bed"  or  «' Silky  Mite"  laying  its  eggs  (see  pp. 

168, 4). 
Fig.  8. — Mite  jnst  hatched.    Only  six  legs.    A  Dot  in  the 

centre  is  the  real  size  of  the  **  Mite." 
Fig.  4. — Mite  swollen  by  sacking  the  juices  of  the  Locust,  to 

the  wing  of  which  it  is  attached. 
Fig.  5. — ^Abdominal  view  of  the  Mite  at  this  staga—jnsl 

ready  to  cast  its  last  sldn. 
Fig.  6.— Perfect "  Mite  "  with  eight  legs. 
Fig.  7.— The  "  Digger  Wasp  "  (see  pp.  152, 3). 
Fig.  8.— Breathing  tubes  from  abdomem  of  the  Cockroach. 
Fig.  0.— Chrysalis  of  Peacock  Butterfly. 
Fig.  10.— The  expanded  Butterfly  (see  pp.  1 80, 7). 

Plate  v. — Map  of  North  America,  to  illustrate  the  portions  principally 
affected  by  Locusts.  The  central  square  embraces  the 
"  Bocky  Mountun  Locust  Districts.*' 
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PLATE  V. 


THE  SQUARE  COLOURED  PORTION  IN  THE  CENTRE  REPRESENTS 
TH E ''rocky  MOUNTAIN  LOCUST  DISTRICT^ S0^.lh^^y,?O. 

6  R  EY.     MOC//¥r/l/AfS  AMD  /mSSrS.  -Xocu^Ftr  scmrc^. 
GREEN.    G/^ASSy  PlA/MS-£ocu^ Breed^  ^rauHdr, 

YELLOW.  ///iLraA^^£^ssfDy/^/AfSMififSASfBl/IS//£S)^;Stl^^ 
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JOHN  BBOWN. 

9t  WALTER  LEWIN. 

Whbn  the  name  John  Brown  is  mentioned,  most  English- 
men  think  of  the  late  lamented  lackey  of  Her  Majesty — a 
respectable  person,  worthy  of  esteem  in  his  own  place.  This 
is  the  British  John  Brown,  but  in  America  for  nearly  thirty 
years  the  &miliar  name  has  been  associated  with  the  man 
who  is  described  by  Mr.  Sanborn,  his  latest  biographer,  as 
the  ''  liberator  of  Kansas  and  martyr  of  Virginia."  As  the 
subject  of  a  popular  war-song  his  name  was  once  familiar  in 
ibis  country  also,  though  his  exploits,  like  much  else 
relating  to  the  Civil  War,  may  not  have  been  well  under- 
stood. He  was  bom  at  Torrington,  Connecticut,  May  9th, 
1800.  His  ancestor,  Peter  Brown,  like  the  ancestors  of 
nearly  every  American  of  note,  was  a  passenger  in  that  over- 
laden ship  the  Mayflower^  in  1620.  His  father,  Owen 
Brown,  by  trade  a  tanner,  was,  in  character,  quite  as  strong  a 
Puritan  as  the  original  Pilgrim  Father  of  the  family  could 
have  been.  He  is  described  as  ''  an  earnestly  devout  and 
religious  man,  ever  respected  for  his  probity  and  decision 
of  character,  an  inveterate  and  painful  stammerer,"  who 
''could  not  speak  without  stammering,  except  in  prayer.*^ 

In  an  interesting  letter  written  to  a  boy  friend  in 
1869,  John  Brown  gave  some  particulars  of  his  early  life. 
One  of  the  first  things  he  remembered  was  that  when  he 
was  four  years  old  he  stole  three  brass  pins  from  a  girl, 
was  detected  by  his  mother,  and,  after  being  given  a  day 
to  reflect  about  his  misconduct,  was  soundly  whipped. 
He  was  not  above  telling  lies,  usually  for  the  purpose 
of  screening  himself  from  blame  or  punishment,   and  it 


164  JOHN  BROWN. 

was  with  difficnlty  that,  in  later  life,  he  hroke  the  hahit. 
He  was  fond  of  the  hardest  and  roughest  play  hnt  was  not 
quarrelsome.  Of  school  education  he  had  little,  hut  instead, 
the  rough-and-ready  training  in  self-reliance  which  was  sure 
to  fall  to  the  lot  of  a  child  of  a  pioneer  settler.  For,  when 
he  was  only  five  years  old,  the  family  removed  to  Ohio, 
then  newly  opened  territory  ''filled  with  wild  beasts  and 
Indians."  He  learned  all  sorts  of  trades :  was  a  good 
surveyor,  could  tan  skins,  reared  sheep  and  oxen,  became  a 
wool-merchant.  In  his  boyhood  be  had  a  glimpse  of  army 
life,  as  his  father  was  an  army  purveyor  at  the  time  of  the 
war  with  England.  His  senses  being  keen  and  his  nnder^ 
standing  swift,  a  small  opportunity  yielded  good  results. 
For  instance,  he  learned  tanning  hj  merely  watching  his 
father  at  work.  In  Ohio,  coming  in  friendly  contact  with 
the  Indians,  he  obtained  some  knowledge  of  their  wood* 
craft.  He  notes  as  the  one  valuable  point  in  his  character 
that ''  notwithstanding  his  moderate  capacity  and  still  more 
moderate  acquirements,"  his  career  was  marked  by  constant 
success  "  in  accomplishing  his  objects ;  "  he  "  habitually 
expected  to  succeed  in  his  undertakings." 

He  was  married  in  1820  to  Dianthe  Lusk,  daughter  of 
Amos  Lusk,  a  Hudson  farmer,  a  ''neat,  industrious,  and 
economical "  woman,  "  of  excellent  character,  earnest  piety, 
and  good,  practical  common  sense."  Her  brother,  Milton 
Lusk,  quaintly  describes  her  as  "  a  pleasant,  cheerful  person-, 
but  not  funny;  she  never  said  anything  but  what  she 
meant."  She  appears  to  have  been  a  devout  woman;  she 
had  "  a  place  in  the  woods,  not  far  from  the  house,  where 
she  used  to  go  alone  to  pray."  She  became  the  mother  of 
seven  children,  and  died^  with  the  youngest,  in  1882.  Of 
the  other  six  children,  one  died  young ;  four,  namely,  John 
Junr.,  Jason,  Owen  and  Frederick,  became  eflcient  helpers 
in .  their  other's  undertakings.      Frederick  was  killed  in 
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Eansas  by  Bey.  Martin  White,  a  rabid  Pro-Slavery  advocate 
(1866) ;  Bnthy  the  danghter,  married  Henry  Thompson. 

Brown's  second  wife,  Mary  Anne  Day,  whom  he  married 
in  1838,  and  who  died  in  1884,  bore  him  thirteen  children. 
Of  these,  Watson  and  Oliver  were  killed  at  Harper's  Ferry 
(1859) ;  seven  died  in  childhood — fonr  in  the  year  1 848 — 
and  four  survive.  He  felt  those  losses  deeply,  for  he  was  an 
affectionate  father.  Stem  even  to  severity  when  his  children 
did  wrong,  he  was  the  tenderest  of  helpers  in  times  of  sick- 
ness or  other  need.  His  daughter  Buth  has  given  some 
tooching  details  of  his  care  of  her  baby^aister  Ellen,  who 
died  of  swift  consumption  in  1849 : — *'  Father  showed  much 
tenderness  in  the  care  of  the  little  sufferer.  He  spared  no 
pains  in  doing  all  that  medical  skill  could  do  for  her, 
together  with  the  tenderest  care  and  nursing.  The  time 
that  he  could  be  at  home  was  mostly  spent  in  caring  for 
her.  He  sat  up  nights  to  keep  an  even  temperature  in  the 
room  and  to  relieve  mother  from  the  constant  care  which  she 
had  through  the  day.  He  used  to  walk  with  the  child  and 
sing  to  her  so  much  that  she  soon  learned  his  step.  •  •  . 
I  used  to  be  charmed  myself  with  his  singing  to  her.  He 
noticed  a  change  in  her  one  morning,  and  told  us  he  thought 
she  would  not  live  through  the  day,  and  came  home  several 
times  to  see  her.  A  little  before  noon  he  came  home  and 
looked  at  her  and  said,  *  she  is  almost  gone.'  She  heard  him 
speak,  opened  her  eyes,  and  put  up  her  little  wasted  hands 
with  such  a  pleading  look  for  him  to  take  her  that  he  lifted 
her  from  the  cradle  with  the  pillows  she  was  lying  on,  and 
carried  her  till  she  died.  He  was  very  calm,  closed  her 
eyes,  folded  her  hands,  and  Uid  her  in  her  cradle.  When 
she  was  buried  father  broke  down  completely,  and  sobbed 
like  a  child.  It  was  very  affecting  to  see  him  so  overcome, 
when  all  the  time  before  his  great  tender  heart  had  tried  to 
comfort  our  weary,  sorrowing  mother,  and  all  of  us." 
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The  same  witnoBs  says : — **  One  thing  I  always  noticed 
was  my  father's  peooliar  tenderness  and  devotion  to  his 
bther.  In  cold  weather  he  always  tacked  the  bed-clothes 
around  grandfather  when  he  went  to  bed,  and  woold  get  np 
in  the  night  to  ask  him  if  he  slept  warm,  always  seeming  so 
kind  and  loving  to  him  that  his  example  was  beantifnl  to 
see."  **  At  one  time  he  sat  up  every  night  for  two  weeks 
when  mother  was  sick,  for  fear  he  would  oversleep  if  he 
went  to  bed|  and  then  the  fire  would  go  out  and  she  take 
cold."  Once  more,  this  daughter  relates  how  her  father, 
hearing  that  small-pox  had  broken  out  in  a  town  near 
where  she  and  her  husband  resided,  made  a  journey  of  nearly 
a  hundred  miles  through  the  wilderness  fearing  that  her 
husband  had  not  been  vaccinatedi  ''and  when  he  told  us 
what  brought  him/'  she  adds,  ''I  thought  was  there  ever 
such  love  and  care  as  his  ?  " 

Of  the  training  he  gave  his  children  we  have  some  record. 
His  eldest  son  John,  who  tells  this  anecdote  himself,  had  for 
some  time  past  been  sadly  negligent  and  disobedient  not- 
withstanding repeated  calls  to  duty  from  his  father.     **  He 
finally  grew  tired  of  these  frequent  slight  admonitions  for 
my  lasiness  and  other  shortcomings,  and  concluded  to  adopt 
with  me  a  sort  of  book-account  something  like  this : — 
"John,  Debtor 
For  disobeying  mother         ...     8  lashes. 
„  unfaithfulness  at  work   ...     3    „ 
,1  telling  a  lie         8    ^ 

**  This  account  he  showed  to  me  from  time  to  time.  On 
a  certain  Sunday  morning  he  invited  me  to  accompany  him 
from  the  house  to  the  tannery,  saying  that  he  had  concluded 
it  was  time  for  a  settiement.  We  went  into  the  upper  or 
finishing  room,  and,  after  a  long  and  tearful  talk  over  my 
faults,  he  again  showed  me  my  account,  which  exhibited  a 
fearful  footing  up  of  debits.    I  had  no  credits  or  offsets  and 
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was  of  oourse  bankrupt.  I  then  paid  aboat  one'third  of  the 
debt,  reckoned  in  strokes  from  a  nicely  prepared  bloe-beech 
switch,  laid  on  '  masterly.'  Then,  to  my  atter  astonishment, 
father  stripped  off  his  shirt,  and  seating  himself  on  a  block, 
gave  me  the  whip  and  bade  me  *  lay  it  on '  to  his  bare  back. 
I  dared Jiot  refase  to  obey,  bat  at  first  I  did  not  strike  hard. 
*  Harder,'  he  said,  '  harder,  harder ! '  nntil  he  received  the 
balance  of  the  account.  Small  drops  of  blood  showed  on  his 
back  where  the  tip-end  of  the  tingling  beech  cnt  throogh. 
Thus  ended  the  account  and  settlement,  which  was  also  my 
first  practical  illustration  of  the  doctrine  of  the  Atonement. 
I  was  then  too  obtuse  to  perceive  how  justice  could  be  satis- 
fied by  inflicting  the  penalty  on  the  back  of  the  innocent 
instead  of  the  guilty ;  but  at  that  time  I  had  not  read  the 
ponderous  volumes  of  Jonathan  Edwards'  sermons  which 
father  owned." 

Alcott's  experiments  in  vicarious  atonement  it  will  be 
remembered  were  somewhat  similar,  but  he  found  them 
instantly  effectual,  even  the  more  hardened  boys,  after  a 
brief  experience,  bursting  into  tears  *and  begging  their 
teacher  to  punish  them  as  he  would  if  only  they  might  be 
spared  firom  punishing  him. 

As  a  business  man.  Brown  secured  at  one  time  a  high 
reputation  as  a  grader  of  wool  and  as  a  grower  of  fine 
Saxony  wool.  The  Agricultural  Society  of  Essex  County 
reported  in  1860  that,  at  their  annual  show,  **  a  number  of 
very  choice  and  beautiful  Devons  from  the  herd  of  Mr.  John 
Brown,  residing  in  one  of  our  most  remote  and  secluded 
towns,  attracted  great  attention,  and  added  much  to  the 
interest  of  the  fair."  He  was  noted  for  the  honesty  of  his 
dealings.  One  who  knew  him  well,  testified,  in  1869, 
*'  through  his  life  he  has  been  distinguished  for  his  integrity 
and  esteemed  a  very  conscientious  man  by  those  who  knew 
him." 
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When  Frederick  Douglass  visited  Brown  at  Springfield 
in  1847-48,  he  found  the  wool-merchant  living,  not  as  he 
expected,  in  a  fine  house,  but  **  in  a  small  wooden  building 
on  a  back  street,  in  a  neighbourhood  chiefly  occupied  by 
labouring  men  and  mechanics."  The  furniture  was  plain, 
the  food  of  the  simplest,  and  mother,  daughters  and  sons 
supplied  the  place  of  servants.  ^'It  is  said,"  adds  Douglass, 
**  that  a  house  in  some  measure  reflects  the  character  of  its 
occupants;  this  one  certainly  did.  In  it  there  were  no 
disguises,  no  illusions,  no  make-believes;  everything  implied 

stern  truth,  jsolid  purpose,  and  rigid  economy He 

fulfilled  St.  Paul's  idea  of  the  head  of  the  family.  His  wife 
believed  in  him,  and  his  children  observed  him  with  reve- 
rence. Whenever  he  spoke,  his  words  commanded  earnest 
attention.  His  arguments,  which  I  ventured  at  some  points 
to  oppose,  seemed  to  convince  all ;  his  appeals  touched  all, 
and  his  will  impressed  all.  Certainly  I  never  felt  myself  in 
the  presence  of  a  stronger  religious  influence  than  while  in 
this  man's  house."  Brown  was  living  thus  frugally  in  order 
to  save  money  for  his  enterprise  of  freeing  the  slaves. 

Brown's  religious  views  had  a  strongly  Galvinistic  colour- 
ing, but  in  after  years  when  he  came  in  contact  with  £aithful 
heretical  men  like  Theodore  Parker,  his  doctrines,  perforce, 
underwent  modification.  He  believed  profoundly  in  the 
literal  truth  of  the  Bible  and  in  the  overruling  Providence  of 
God,  by  whom  he  felt  assured  he  was  called  to  the  work  he 
did.  **  Brown  was  a  man  of  conscience,  courage,  and 
simplicity,"  writes  Mr.  Merriam  in  his  recent  biography  of 
Samuel  Bowles,  "  Living  amid  a  complex  civilization,  he  was 
governed  by  ideas  few  and  simple  as  those  of  an  ancient 
Hebrew.  He  was  a  devout  Presbyterian,  and  his  library  was 
the  Bible."  His  letters  of  the  earlier  period  shew  a  curious 
blending  of  piety  and  business.  Almost  in  a  breath  he 
prays  for  the  infinite  grace  and  mercy  of  God  on  his  son. 
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and  tells  of  "  the  nice  lot  of  chiokens  fattening "  for  him. 
As  Mr.  Sanborn  says — ''the  Kingdom  of  Heaven  and  the 
affairs  of  earth  were  closely  associated  in  John  Brown's 
mind  as  in  Cromwell's.  He  could  tmst  in  God  and  keep 
his  powder  dry." 

The  trnth  is.  Brown's  principles  and  religion  were  so 
real  to  him  that  he  knew  no  difference  between  theory  and 
action.  To  believe  a  thing  was  to  do  it.  He  translnated 
all  his  ideas  into  life;  manifested  himself  always  and 
instantly  in  deeds.  No  qnestion  of  expediency  or  conve- 
nience or  personal  liking  ever  troubled  him ;  ought  and  must, 
in  his  vocabalaryi  were  identical.  If  waiting  on  the  grace 
and  mercy  of  God  and  fattening  the  chickens  seemed  in  his 
eyes  of  like  importance,  it  was  not  becaase  the  former  did 
not  signify  greatly  but  because  the  latter  did.  Whatsoever 
his  hand  found  to  do,  he  did  with  all  his  might.  All  things 
fitting  to  be  done  were  divinely  sanctioned.  Everything  in 
its  place  was  alike  great.  His  religion  was  supremely 
practical. 

The  distinctive  motive  force  in  Brown's  character  was 
his  love  of  Justice.  A  curious  illustration  of  this  occurred 
when  he  was  about  fifteen  or  sixteen  years  of  age.  He  and 
a  younger  brother,  named  Salmon,  were  sent  for  a  time  to 
the  Morris  Academy,  Connecticut.  Learning  one  day  that 
some  fault  which  his  brother  had  committed  had  been  con- 
doned  by  the  master,  he  went  to  the  master  and  said — 
''Mr.  YaiU,  if  my  brother  had  done  this  thing  at  home, 
father  would  have  punished  him.  I  know  he  would  expect 
you  to  punish  him  now  for  doing  this,  and,  if  you  don't;  I 
shall ; "  and  that  night  he  gave  his  brother  a  flogging. 

The  circumstance  which  gave  this  motive  force — his  love 
of  Justice — its  direction,  occurred  when  he  was  only  twelve 
years  of  age,  and  is  thus  related  by  himself:  "During  the 
war  with  England,  a  circumstance  occurred  that  in  the  end 
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made  him  a  most  determined  abolitionist,  and  led  him  to 
declare  or  swear  eternal  war  with  slavery.  He  was  staying 
for  a  short  time  with  a  yery  gentlemanly  landlord,  since  a 
United  States  Marshall,  who  held  a  slave  boy  near  his  own 
age,  very  active,  intelligent,  and  [of]  good  feeling,  and  to 
whom  John  was  nnder  considerable  obligation  for  nameroas 
little  acts  of  kindness.  The  master  made  a  great  pet  of 
John :  bronght  him  to  table  with  his  first  company  and 
friends ;  called  their  attention  to  every  little  smart  thing  he 
said  or  did,  and  to  the  fact  of  his  being  more  than  a  hondred 
miles  from  home  with  a  company  of  cattle  alone;  while 
the  negro  boy  (who  was  fully  if  not  more  than  his  equal) 
was  badly  clothed,  poorly  fed  and  lodged  in  cold  weather, 
and  beaten  before  his  eyes  with  iron  shovels,  or.  any  other 
thing  which  came  first  to  hand.  This  bronght  John  to 
reflect  on  the  wretched,  hopeless  condition  of  fatherless  and 
motherless  slave  children;  for  such  children  have  neither 
fathers  nor  mothers  to  protect  and  provide  for  them.  He 
sometimes  would  raise  the  question :  Is  God  their  father?'* 

In  1887,  Brown  definitely  formed  his  plans  for  the 
liberation  of  the  slaves  by  force.  He  regarded  this  as  the 
task  for  which  he  was  ordained.  From  1888  on,  he  said, 
"I  never  made  any  business  arrangement  which  would 
prevent  me  at  any  time  answering  the  call  of  the  Lord.  I 
have  kept  my  affairs  in  such  condition  that  in  two  weeks  I 
could  wind  them  up  and  be  ready  to  obey  that  call,  per- 
mitting nothing  to  stand  in  the  way  of  duty — neither  wife, 
children,  nor  worldly  goods.  Whenever  the  time  should 
come,  I  was  ready." 

Next  to  his  unfaltering  trust  in  God,  nothing  could  have 
sustained  Brown  in  his  arduous  undertaking  better  than  the 
absolute  confidence  and  the  encouragement  he  received  from 
the  members  of  his  household.  Wife,  sons,  and  daughters 
co-operated  with  him,  giving  whatever  was  needed — ^home. 
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comfort,  life  itself — in  the  oaase.  Even  his  aged  father  gave 
money  to  help  it  on.  ''In  his  own  family/'  writes  Mr. 
Sanbonii  ''he  was  always  understood."  His  "earliest, 
most  devoted,  most  patient  and  noblest  friend  "  in  his  enter- 
prize  was  his  wife.  In  heroism  and  personal  devotedness, 
his  sons  and  his  son-in-law,  Thompson,  were  not  seeond 
even  to  him :  "  not  earnest,  bat  earnestness  incarnate,"  as 
Mr.  Bedpath  described  them.  There  never  was  a  family 
more  united  about  a  public  aim.  No  wonder  Thoreau  said, 
"I  never  hear  of  a  man  named  Brown  now — and  I  hear 
of  them  pretty  often — I  never  hear  of  any  particularly  brave 
and  earnest  man,  but  my  first  thought  is  of  John  Brown 
and  what  relation  he  may  be  to  him." 

Kansas  was  to  be  Brown's  first  field  of  action.  The  terri- 
tory called  Louisiana,  ceded  by  Napoleon  to  the  United  States 
in  1802,  embraced  the  now  existing  States  of  Louisiana, 
Missouri,  Nebraska,  and  Kansas.  The  first  two  had  been 
already  elevated  to  the  dignity  of  States  when,  in  1854,  the 
question  of  treating  Kansas  in  the  same  way  came  before 
Congress.  In  the  Act  passed  for  Missouri  (1820)  it  was 
provided  "  That,  in  all  that  territory  ceded  by  France  to  the 
Onited  States  under  the  name  of  Louisiana,  which  lies 
north  of  86°  80'  north  latitude,  not  included  within  the 
limits  of  the  State  contemplated  by  this  Act,  slavery  and 
involuntary  servitude,  otherwise  than  in  the  punishment  of 
crimes,  shaU  be  and  is  hereby  forever  forbidden."  This 
enactment  is  what  is  known  as  the  "  Missouri  Compromise." 
It  was  accepted  by  the  Slave  party  on  the  principle  that  a 
bird  in  the  hand  is  worth  two  in  the  bush.  The  State  of 
Missouri  immediately  to  be  founded,  was  to  be  theirs,  in 
consideration  of  the  granting  of  freedom  to  the  prospective 
States.  The  hollowness  of  the  bargain  was  felt  acutely  at 
the  time  by  the  more  staunch  friends  of  emancipation. 
Thiity^-four  years  later,  when  Kansas  was  to  become  a  State, 
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the  concession  of  1820^  small  as  it  appeared  at  the  time, 
was  more  than  the  yictorions  Slave  party  cared  to  allow. 
Accordingly,  after  varions  proposals,  the  **  Kansas-Nebraska 
Bill"  was  passed.  This  nullified  the  old  agreement  that,  in 
the  territory  which  incladed  Kansas,  slave  labonr  should  be 
"  forever  forbidden."  In  place  of  it,  **  squatter-sovereignty" 
was  legalised ;  that  is  to  say,  the  settlers  were  to  decide  for 
themselves  for  or  against  slavery.  The  Slave  party  posed 
for  the  moment  as  the  upholders  of  popular  rights.  Tet  the 
real  holders  of  Kansas  at  that  time  were  some  twenty  tribes 
of  Indians  and  six  or  seven  hundred  white  men  and  women, 
and  the  Act  expressly  provided  for  the  ejection  of  the  twenty 
tribes  of  Indians.  The  people  to  whom  sovereign  rights 
were  secured  had  yet  to  be  provided,  and  it  was  expected, 
not  unreasonably,  that  the  neighbouring  slave  States,  and 
especially  Missouri,  would  supply  the  majority  of  these. 
The  passage  of  the  Kan'sas-Nebraska  Act  had,  however,  the 
unexpected  effect  of  arousing  the  North  to  unwonted  activity. 
Migration  to  Kansas  was  stimulated  from  the  North  as  well 
as  from  the  South.  A  Massachusetts  Emigrant  Aid  Com- 
pany (afterwards  the  New  England  Emigrant  Aid  Company) 
was  organised  at  Boston.  Many  persons  were  induced  to 
remove  and  settle  in  Kansas,  and  thereby  secure  to  them- 
selves a  right  to  a  voice  in  the  decision.  It  was  a  quiet 
struggle  for  possession,  in  order  to  determine  whether  the 
new  State  should  be  Free-soil  or  Slave-soil.  The  Free-soil 
advocates,  be  it  remembered,  were  not  identical  with  the 
Abolitionists.  At  first,  and  for  some  time,  they  were  careful 
to  disclaim  all  sympathy  with  Abolitionists.  At  one  of  theii^ 
earliest  Conventions,  under  the  presidency  of  J.  H.  Lane,  a 
demagogue,  they  passed  a  resolution  that  **  the  best  interests 
of  Kansas  require  a  population  of  white  men,"  to  the 
exclusion  of  all  negroes,  whether  bond  or  free.  Even  as 
late  as  1858,  slave-labour  from  Missouri  was  hired  by  Free- 
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soil  men  resident  in  Kansas.  The  Free-soil  advocates 
merely  objected  to  the  increase  of  slaye  territority;  they 
were  quite  willing  that  the  institution  shonld  continue 
unmolested  whereverit  had  got  foothold.  It  was  the  attitude 
of  the  greater  portion  of  the  North  up  to  the  time  of  the 
Civil  War.  That  war  was  not  commenced  against  slavery ; 
it  was  a  war  for  the  maintenance  of  the  Union— nothing 
more.  It  was  only  because  the  Abolitionists  saw  and  used 
their  opportunity  that  the  character  of  the  struggle  changed. 

On  October  7th,  1854,  Andrew  H.  Boeder  was  appointed 
first  Governor  of  Kansas,  and,  the  territory  having  been 
divided  into  districts,  an  election  took  place  of  a  delegate  to 
Congress,  a  Pro-Slavery  man  being  chosen.  The  far  more 
Important  election  of  the  Territorial  Legislature  followed  on 
March  80th,  1856.  The  census  taken  in  February  showed 
the  population  to  be  8,601,  of  whom  2,905  were  legal  voters. 
At  the  election  in  March  6,807  votes  were  polled.  This 
striking  result  was  brought  about  by  the  simple  expe- 
dient of  importing  roughs  from  Missouri  for  the  occasion. 
Thousands  of  these  poured  over  the  border,  and  when  asked 
to  show  their  credentials  as  voters,  usually  quelled  any 
doubts  by  producing  their  pistols.  The  Legislature  thus 
chosen  assembled  at  Pawnee,  July  2nd.  Its  first  act  was  to 
eject  nine  Free-soil  men  who  had  been  elected,  after  which 
the  two  others  resigned,  leaving  the  Slave-party  in  full 
possession.  The  further  proceedings  of  this  Assembly  con- 
sisted in  the  passing  of  a  Slave-code,  which  provided  among 
other  things  that  the  punishment  for  kidnapping  a  free 
negro  and  returning  him  to  slavery  should  not  exceed 
imprisonment  for  two  years,  but  that  any  one  aiding  a  negro 
to  escape  should  suffer  death.  Here  are.  some  other 
clauses : — 

''Sec.  12. — If  any  free  person,  by  speaking  or  by  writing, 
assert  or  maintain  that  persons  have  not  the  right  to  hold 
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slaves  in  this  Territory,  or  shall  introdaoe  into  this  Terri- 
tory, print,  publish,  write,  circulate,  or  cause  to  be  printed, 
published,  written,  circulated,  or  introduced  into  this  Terri- 
tory, any  book,  paper,  magazine,  pamphlet,  or  circular, 
containing  any  denial  of  the  right  of  persons  to  hold  slaves 
in  this  Territory,  such  person  shall  be  deemed  guilty  of 
felony,  and  punished  by  imprisonment  at  hard  labour,  for 
a  term  not  less  than  two  years. 

Sec.  18. — No  person  who  is  conscientiously  opposed  to 
holding  slaves  in  this  Territory  shall  sit  as  a  juror  on 
the  trial  of  any  prosecution  for  any  violation  of  any  of  the 
sections  of  this  act." 

The  Free -soil  party  having  repudiated  this  Legislature, 
proceeded  to  elect  one  for  themselves.  Their  **  Legislature," 
known  as  the  Topeka  Convention,  met  on  October  28rd — 
Lane  being  president — ^proceeded  to  make  a  '' constitution" 
which  prohibited  slavery  in  the  State  after  July'  4th, 
1867,  and  conferred  the  suffrage  on  white  male  citisens 
and  civilized  Indians.  They  got  this  constitution  ratified 
at  the  polls  by  1,781  votes  for  to  46  against,  and  an 
unsuccessful  attempt  was  made  to  induce  Congress  to 
authorize  it. 

It  was  not  to  be  expected  that  the  opposing  factions 
would  be  content  with  meeting  in  rival  conventions  and 
passing  laws  which  could  not  be  enforced.  The  struggle 
soon  assumed  a  more  serious  and  practical  aspect.  On 
January  5th,  1866,  an  election  of  officers  took  place  under 
Free-state  auspices.  Dr.  Charles  Bobinson  being  chosen 
Governor.  On  this  occasion  a  skirmish  occurred  at  Easton, 
in  which  a  pro-slavery  man  was  killed ;  Captain  B.  P.  Brown 
(not  related  to  our  hero),  who  had  led  the  Free-soilers,  fell, 
next  day,  into  the  hands  of  his  enemies,  and  they  murdered 
him  under  circumstances  of  unspeakable  horror.  His 
offences  were  that  he  had  defended  the  ballot  boxes,  had 
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himself  voted,  and  had  helped  to  rescae  a  neighbour  from 
ruffians.    No  one  was  arrested. 

Other  outrages'  had  occurred  already.  On  October  26th, 
1866,  Samuel  Collins  was  attacked  by  one  Laughlin  and 
three  or  four  others,  and  shot  dead.  On  November  21st, 
Charles  Dow,  described  as  ''  a  quiet,  peaceable  young  man,*' 
was  murdered  in  open  daylight  by  Franklin  Coleman.  **  The 
body  was  left  lying  by  the  side  of  the  road  where  he  fell 
until  sundown,"  when  word  was  sent  to  Branson,  at  whose 
house  he  boarded,  by  one  of  the  accessories,  "  that  a  dead 
body  was  lying  by  the  roadside."  Branson  himself,  who  was 
guilty  of  no  other  offence  than  that  he  was  a  possible  witness 
against  Coleman,  was  arrested  the  next  day  by  Sheriff  Jones. 
Some  of  his  friends,  however,  rescued  him  the  same  night. 
All  the  official  authority  was  in  the  hands  of  pro-slaveiy 
men  of  a  rough  and  brutal  type,  so  no  remedy  could  be 
hoped  for  in  that  quarter.  The  Government  at  Washington, 
too,  was  so  much  in  subjection  to  the  slave-power  that  it 
would  have  been  equally  hopeless  to  look  to  it.  Not  long 
after  (1857),  in  the  Dred  Scott  case,  the  Supreme  Court 
declared  that  ''no  person  who  was  of  slave  descent,  or 
African  blood,  could  ever  be  a  citizen  of  the  United  States  or 
have  a  right  to  sue  in  the  courts ; "  and  further,  that  '*  the 
prohibition  of  slavery  north  of  d&*  80'  was  unconstitutional 
and  void,  Congress  having  no  power  to  exclude  slavery  from 
the  National  Territories."  Clearly  the  Free-State  men  must 
look  elsewhere  for  help,  and,  accordingly,  under  the  guid- 
ance of  Dr.  Bobinson,  a  clear-headed  fearless  Abolitionist, 
they  sent  to  Massachusetts  for  a  supply  of  Sharpens  rifles. 

So  matters  continued.  On  May  22nd  the  town  of 
Lawrence  was  attacked  by  official  authority,  because  it  was  fk 
Free-State  town  and  the  Emigrant  Aid  Company  had  built  a 
hotel  there.  The  hotel  was  destroyed,  the  inhabitants  were 
robbed  and  some  of  them  carried  off  as  prisoners. 
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At  that  Tory  time,  in  the  Senate  Hons^  at  Washington, 
Charles  Snmner  was  stricken  down  and  nearly  killed  by  a 
fellow-member  because  he  had  made  an  anti-slavery  speech. 
**  The  palsy  of  death/'  wrote  the  aged  Josiah  Qaincy,  five 
days  after,  ''The  palsy  of  death  rests  on  the  spirit  of 
freedom  in  the  so-called  Free-States." 

Meanwhile  John  Brown,  in  his  mountain  home,  and 
abont  his  business,  rearing  sheep,  selling  wool,  tanning 
leather,  was  turning  over  in  his  mind  his  conviction  that 
slavery  was  wrong  and  that  it  must  be  overturned  by  force, 
and  was  awaiting  the  ''  call  of  the  Lord  "  to  go  and  over* 
turn  it.  Five  of  his  sons  were  among  the  first  settlers  in 
Kansas.  They  went  out  from  Ohio,  with  eleven  head  of 
cattle,  three  horses,  and  some  choice  plants,  and  with  little 
besides,  and  their  intention — like  that  of  most  other  settlers 
from  the  North — was  to  earn  a  livelihood  by  forming,  whilst 
by  their  presence  they  would  also  be  aiding  the  cause  of 
freedom.  But,  when  they  found  that  they  would  be  required 
not  only  to  farm  their  land  but  to  defend  their  lives  and 
property  from  lawless  invaders,  they  wrote  to  their  father  to 
send  them  arms  and  ammunition. 

In  this  summons  he  heard  the  expected  "call,"  and 
accordingly,  instead  of  sending  the  arms  and  ammunition,  lie 
went  to  Kansas  with  them  himself,  taking  also  another  of 
his  sons  and  his  son-in-law,  Henry  Thompson.  They  arrived 
October  6th,  1866.  The  previous  autumn,  when  his  sons 
had  invited  him  to  accompany  them,  he  had  declined,  saying 
his  field  of  action  lay  elsewhere,  but  subsequent  events 
changed  his  plan.  Though  resolute  to  allow  nothing  to 
stand  in  the  way  of  his  duty,  it  must  have  been  a  sore  trial 
to  him  to  leave  his  home.  "  I  think  much  of  your  widowed 
state,"  he  wrote  to  his  wife  soon  after  he  reached  Kansas, 
"  and  I  sometimes  allow  myaelf  to  dream  a  little  of  again, 
sometime,  enjoying  the  comforts  of  home ;  but  I  do  not  dare 
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to  dream  mnch.  May  God  abundantly  reward  all  yonr 
sacrifioes  in  tbe  cause  of  humanity  and  a  thousand-fold  more 
than  compensate  your  lack  of  worldly  conneiions." 

Quite  unlike  those  **  comforts  of  home/'  of  which  some- 
times he  allowed  himself  ^^'to  dream  a  little/'  were  the 
realities  which  faced  him.  A  log-cabin,  neither  rain-proof 
nor  wind-proof,  scanty  food,  scantier  clothing,  some  of  the 
family  stricken  with  ague,  amid  blighting  frost-rthe  rain 
forming  into  icicles  as  it  fell — and  with  enemies  all  around, 
the  outlook  that  October  was  not  cheering.  Yet  **  after  all," 
wrote  Brown  to  his  wife,  ''God's  tender  mercies  are  not 
taken  from  us.  We  get,  day  by  day,  our  daily  bread,  and  I 
wish  we  had  aU  a  great  deal  more  gratitude  to  mingle  with 
our  undeserved  blessings." 

Brown's  method  differed  from  those  adopted  by  the 
6ther  settlers  of  the  Free-State  party.  He  had  little  faith  in 
assemblies  and  conyentions.  If  a  thing  had  to  be  done  he 
thought  it  better  to  do  it  himself  than  to  present  a  petition 
to  some  one  else  to  get  it  done.  Accordingly  he  and  his 
followers  went  into  camp,  and  there  awaited  and  seized  their 
opportunities.  When  the  outrages  on  citizens  had  reached 
their  height,  while  the  Free-soil  advocates,  deprived  of  their 
leader,  Bobinson,  who  had  been  arrested,  were  practically  in 
a  state  of  collapse.  Brown  came  forward,  and  in  a  terrible  but 
effectual  manner  reasserted  the  down-trodden  rights.  Two 
days  after  the  destruction  of  Lawrence,  the  so-called  Potta- 
watomie executions  took  place. 

The  event  was  in  this  wise :  the  number  of  Free-State 
men  at  that  time  actually  killed  in  cold  blood  was  five  and 
no  punishment  had  been  awarded  to  their  murderers.  To 
submit  quietly  meant  that  the  cause  of  slavery  against  which 
Brown  was  struggling  would  triumph  there.  Moreover,  it  was 
reported  that  a  further  attack  was  imminent.  The  cabin  of 
the  Browns  was  to  be  set  on  fire  and  the  inmates  shot  as 
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they  tried  to  escape.  This  was  hearsay,  and  John  Brown 
wanted  proof  whether  these  men  who  were  said  to  haye 
planned  the  attack  really  had  *'  committed  marder  in  their 
hearts."  He  disgnised  himself  as  a  surveyori  took  his 
lines,  went  to  the  encampment  of  some  of  Colonel  Bnford's 
company,  and  got  into  conversation  with  the  men  one  by  one. 
The  story  was  qnite  true.  **  I  hear  that  there  are  some  bad 
men  abont  here  by  the  name  of  Brown  ? "  he  said  to  one. 
"  Tes,  there  are/'  was  the  answer,  **  bnt  next  Wednesday 
night  we  will  kill  them."  On  Friday,  May  28rd,  Brown  and 
seven  picked  men  (Frederick,  Owen,  Watson  and  Oliver 
Brown,  Henry  Thompson,  Theodore  Weiner  and  James 
Townsley)  lefb  Brown's  camp  and  were  absent  for  two  days. 
On  Sunday  morning  it  became  known  that  five  mffians  had 
been  stricken  dead.  Their  names  were  James  P.  Doyle,  his 
sons  William  and  Drary,  Allan  Wilkinson  and  Williaih 
Sherman.  **  The  blow,"  writes  Mr.  Sanborn,  **  followed  as 
a  signal  to  every  Kansas  rnffian  that  blood  must  recom- 
pense blood.  For  every  cold-blooded  murder  heretofore 
perpetrated — for  Dow,  Barber,  Brown,  Stewart  and  Jones — 
the  sabres  of  Pottawatomie  reqaited  life  for  .life."  Other 
opinions  were  of  course  expressed.  Persons  who  had 
regarded  the  murder  of  Free-State  men  with  much  com- 
placency were  made  furious  by  this  retaliatory  act  of  Brown- 
Andrew  Johnson  in  the  Senate  blustered  about  *' innocent 
uno£fending  men,"  who  were  "  taken  out  and  in  the  midnight 
hour,  and  in  the  forest,  and  on  the  road-side,  fell  victims  to 
the  insatiable  thirst  of  John  Brown  for  blood."  The  act  was 
the  turning  point  in  the  fortunes  of  the  Free-State  cause. 

We  need  not  follow  the  footsteps  of  Brown  through 
Kansas.  He  remained  there  long  enough  to  prove  how  great 
is  the  power  of  a  few  brave  men  if  they  have  a  righteous 
cause  behind  them.  *'  Give  me  men  of  good  principles," 
Brown  said,  '*  God-fearing  men,  who  respect  themselves. 
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and  with  a  dozen  of  them  I  will  oppose  any  hundred  of  snoh 
men  as  these  Baford  raffians."  When  I  speak  of  a  righteous 
cause  I  mean  one  in  which  a  man's  principles  are  invohedy 
in  which  he  believes  with  his  heart  and  soul,  and  if  need  be 
with  sword  apd  gun.  It  is  not  the  '  ism '  with  which  it  is 
labelled  that  gives  the  cause  its  character.  'Stonewall' 
Jackson's  cause  was  righteous,  although  its  external  purpose 
was  precisely  the  opposite  to  that  of  John  Brown.  But 
the  'cause'  of  the  rufSans  who  invaded  Kansas  had  no 
righteousness  in  it.  These  men  were  neither  brave  nor 
honest.  They  came  to  plunder  and  to  kill  for  their  private 
ends.  At  this  distance  of  time  it  is  ludicrous  to  read  how 
easily  Brown  and  his  men  put  bands  ten  times  their  number 
to  ignominious  flight  or  made  them  prisoners.  The  name 
of  Brown  became  a  ^terror  to  his  enemies.  The  most 
exaggerated  stories  were  told  of  his  deeds  of  prowess.  His 
followers,  who  numbered  themselves  by  tens,  were  numbered 
by  their  enemies  by  hundreds.  IJvery  victory  gained  was 
attributed  to  him  as  well  as  many  a  deed  that  never  was  per- 
formed at  all.  At  this  day,  Mr.  Sanborn  tells  us,  ''this 
Ohio  Puritan  is  the  best  known  name  in  Kansas ;  not  that 
the  million  people,  white,  black,  and  red,  who  now  dwell  in 
this  State  all  know  accurately  who  he  was  and  what  he  did ; 
but  they  have  all  heard  of  him  and  keep  his  memory  alive  by 
tales  and  disputes.  And  in  the  districts  where  he  moved 
about,  armed  at  all  points,  the  air  is  full  of  legends  concern- 
ing him — some  true,  some  false,  and  most  of  them  neither 
true  nor  false,  but  a  mixture  of  both." 

In  1868,  after  leaving  Kansas  for  several  months.  Brown 
returned  for  a  brief  visit.  He  had  an  interview  with  Dr. 
Bobinson.  "Ton  have  succeeded,"  he  said,  "in  what  you 
undertook.     You  aimed  to  make  of  Kansas  a  free  State, 

.  .  but  I  had  another  object  in  view.  I  meant  to  strike 
a  blow  at  slavery."     In  December  he  made  a  raid  into 
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Missonri  and  liberated  eleven  slayes.  Stewart,  the  GoTemor» 
offered  $8,000  for  his  head ;  but  his  task  there  was  finished, 
so  he  carried  his  negroes  to  safety  in  the  north  and  did  not 
return. 

In  18S9  Brown  went  to  Harper's  Feny.  He,  with 
several  friends,  took  a. house  in  the  neighbourhood  some 
time  before  the  meditated  attack,  in  order  to  make 
arrangements.  They  got  together  all  the  necessary  guns, 
ammunition  and  other  stores,  and  by  the  middle  of  October 
were  ready.  The  whole  scheme  had  long  before  matured 
in  Brown's  mind.  He  explained  it  to  Douglass  in  1847, 
thus : — **  These  mountains  (in  Virginia)  are  the  basis  of  my 
plan.  God  has  given  the  strength  of  the  hills  to  freedom  ; 
they  were  placed  here  for  the  emancipation  of  the  negro 
race;  they  are  full  of  natural  forts,  where  one  man  for 
defence  will  be  equal  to  a  hundred  for  attack ;  they  are  full 
also  of  good  hiding  places  where  large  numbers  of  brave  men 
could  be  concealed  and  baffle  and  elude  pursuit  for  a  long 
time.  I  know  these  mountains  well.  •  .  .  The  true 
object  to  be  sought  is,  first  of  all  to  destroy  the  money  value 
of  slave  property ;  and  that  can  only  be  done  by  rendering 
the  property  insecure.  My  plan,  then,  is  to  ta^e  at  first 
about  twenty-five  picked  men,  and  begin  on  a  small  scale. 
.  .  •  The  most  persuasive  and  judicious  of  them  shall 
then  go  down  to  the  fields  from  time  to  time,  as  opportunity 
offers,  and  induce  the  slaves  to  join  them,  seeking  and 
selecting  the  most  restless  and  daring."  As  a  preliminary, 
the  arsenal  at  Harper's  Ferry  was  to  be  seized.  This  was 
done  on  October  19th,  1859,  with  nineteen  men.  They  held 
the  place  for  thirty  hours,  when  a  company  of  United  States 
marines  arrived  and  overpowered  them.  A  suspicion  of 
treachery  seems  to  have  hastened  Brown's  action  and  all  the 
help  he  expected  had  not  arrived.  Even  then  the  escape  to 
the  mountains  might  have  been  effected  had  he  not  delayed 
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at  the  arsenal.  '*  I  should  have  gone/'  he  admitted  after, 
*'  bat  I  had  thirty  odd  prisoners  whose  wives  and  children 
were  in  tears  for  their  safety  and  I  felt  for  them.  Besides,  I 
wanted  to  allay  the  fears  of  those  who  believed  we  eame  here 
to  bum  and  kill.  For  this  reason  I  allowed  the  train  to 
pass  the  bridge,  and  gave  them  fall  liberty  to  pass  on." 
This  train  carried  the  tidings  of  the  oatbreak  and  hastened 
the  arrival  of  the  troops.  Had  Brown  carried  oat  his 
scheme,  there  is  no  reason  to  think  he  would  not,  to  a  great 
extent,  have  effected  his  object.  As  it  was,  eight  of  his 
men — ^two  of  them  his  sons^-were  killed ;  five  escaped,  and 
five  others  as  well  as  Brown,  who  was  badly  wounded,  were 
captured.  Of  the  incredible  brutality  of  the  Virginians  on 
the  occasion — the  cruelty  to  the  living,  the  insults  to  the 
corpses  of  the  dead,  I  need  not  speak,  nor  is  it  necessary  to 
recall  the  details  of  Brown's  imprisonment,  of  his  trial  and 
its  foregone  conclusion,  and  his  execution  at  Gharlestown, 
in  Virginia,  December  2nd,  1859.  The  dilemma  of  the 
Virginians  was  a  serious  one ;  they  did  not  dare  to  save  him 
alive,  yet  scarcely  dared  to  hang  him.  For  their  own 
interests,  perhaps,  it  did  not  matter  which  they  did.  The 
system  they  sought  to  uphold  had  rotted  at  last ;  with  the 
next  shock  it  would  fall.  The  death  of  John  Brown  produced 
that  shock. 

Judicious  persons — including  even  Garrison — ^thought 
Brown  had  blundered — ^his  action  was  not  "  timely.''  Some 
declared  he  was  insane;  one  Southern  paper  called  him  a 
''miserable  old  traitor  and  murderer,"  but  the  best  men, 
Emerson,  Thoreau,  Wendell  Phillips,  Theodore  Parker,  and 
a  few  others,  saw  at  once  that  Brown  was  right  and  his 
accusers  were  wrong.    Many  came  to  see  it  afterwards. 

John  Brown  died,  as  he  had  lived,  with  a  just  man's 
fortitude,  displaying  when  he  had  to  suffer  the  same  uncon- 
scious heroism  that  he  displayed  whenever  he  had  to  act. 
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Lady  Trevelyan'B  words  aboat  her  brother^  Lord  Macaulay, 
may  fairly  be  applied  to  Brown :  "  Snch  was  his  high  and 
simple  natare  that  it  may  well  be  donbted  whether  it  ever 
crossed  his  mind  that  to  live  wholly  for  others  was  a- sacrifice 
at  all."  Whatever  fell  to  the  lot  of  Brown  to  do,  whether  a 
hamble  work  or  a  magnificent  one — tending  sheep  on  the 
moantains  or  making  war  against  the  United  States  with 
nineteen  men — he  did  with  eqnal  simplicity  and  thorough- 
ness. One  was  as  important  as  the  other  in  its  own  season. 
All  that  tronbled  him  was  the  sense  of  his  own  nnworthiness. 
He  was  a  born  Lover ;  not  a  destroyer,  but  a  builder  np ;  an 
enemy  to  the  institation  of  slavery  incidentally ;  actually  a 
friend  of  Justice.  Love  of  Justice  was  his  motive  force. 
This  and  his  unconscious  heroism  mirror  themselves  in  every 
incident  recorded  of  him.  When  he  was  a  tanner  he  would 
not  sell  leather  by  weight  unless  the  last  drop  of  moisture 
had  been  expressed  from  it.  In  ^he  same  spirit  he  organized 
the  terrible  midnight  execution  of  five  men  in  Kansas.  He 
had  no  hatred  against  these  men,  scoundrels  plotting  his 
own  death  though  they  were.  He  was  never  guilty  of 
indifference,  much  less  of  wanton  cruelty  toward  friend  or 
foe.  Mr.  Daingerfield,  who  was  one  of  his  prisoners  at 
Harper's  Ferry,  has  lately  borne  witness  to  this.  In  the 
Century  for  June,  1886,  he  writes  : — 

"  Often,  during  the  affair  in  the  engine-house,  when  his 
men  would  want  to  fire  on  someone  who  might  be  seen 
passing.  Brown  would  stop  them,  saying,  *  Don't  shoot,  that 
man  is  unarmed.'  He  had  made  me  a  prisoner,  but  had 
spared  my  life  and  that  of  other  gentlemen  in  his  power ; 
and  when  his  sons  were  shot  down  beside  him,  almost  any 
other  man,  similarly  situated,  would  at  least  have  exacted 
life  for  Ufe." 

Justice  was  paramount,  and  petty  compassion  for 
casual  victims  was  not  allowed  to  come  in  its  way.    Once 
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only  Brown  was  weak  in  this  respect,  and'  the  blander 
wrecked  his  plans  and  cost  him  his  life.  He  was  not  eager 
to  make  men  comfortable  any  more  than  he  was  eager  to  be 
comfortable  himself;  yet  he  was  eWr  sensitiye  to  others' 
needs.  At  home  he  was  stem  towards  his  children's  faults, 
but  in  sickness  he  was  the  best  of  nurses,  counting  nothing 
troublesome  if  it  was  helpful.  All  his  ideas  rushed  straight- 
way into  action.  While  Garrison  and  other  Abolitionists 
were  denouncing  and  arguing  and  trying  to  show  persons 
and  goyemments  their  duty,  he,  without  any  talk,  had  set  to 
work,  and,  instead  of  proclaiming  the  abolition  of  slavery, 
was  abolishing  it.  As  soon  as  he  saw  that  a  thing  was  to  be 
done  he  began  to  do  it  himself.  The  glory  of  John  Brown 
and  his  companions  is  not  that  they  were  instrumental  in 
liberating  a  race,  or  that  they  were  on  this  side  or  that 
in  public  movements,  but  that  they  were  single-minded. 
Nothing  they  were  called  to  do  was  too  lowly  to  be  done 
faithfully  or  formidable  enough  to  daunt  them.  Such  men 
do  not  merely  save  from  physical  bondage,  they  are 
redeemers  of  the  world. 
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REPORT  ON  A  SUCCESSFUL  ATTEMPT  TO  INTRO- 
DUCE  LIVING  SOLES  TO  AMERICA. 

Bt  THOMAS  J.  MOORE, 

OJC^.BJi.i  OUBATOB  OV  THH  ZJTBBPOOL  FBBB  PUBLIC  XUBBUIC 

Thb  geographical  distribation  of  animals  has  importaot 
bearings  on  the  welfare,  comfort  and  luxuries  of  mankind. 
The  camel  of  Arabia,  the  reindeer  of  Lapland,  and  the 
fur-bearing  animals  of  the  Far  West  are  examples  among 
mammalia. 

The  naturalizing  of  the  fowl,  turkey  and  pheasant,  are 
examples  among  birds  of  the  extent  to  which  man  can 
influence  their  distribution  for  his  own  benefit. 

And  the  progress  of  the  modem  science  of  fish  culture 
promises  well  for  the  naturalization  of  important  and  delect- 
able food  fishes  in  parts  of  the  world  where  they  did  not ' 
previously  exist. 

The  success  which,  after  repeated  failures,  crowned  the 
efforts  of  the  persevering  men  who  have  introduced  salmon 
and  trout  to  Australia  and  New  Zealand,  is  a  case  in 
point ;  and  the  successful  breeding  of  the  American  Brook 
Trout,  Salmo  or  Salvelinui  fontinalM,  in  Britain  is  another. 

Now  the  American  lakes,  rivers  and  coasts,  though 
abundantly  supplied  by  nature  with  food  fishes  both  of 
nutritious  and  dainty  kinds,  are  not  provided  with  certain 
sea  fishes  with  which  we  are  specially  favoured  in  the 
British  Islands,  and  which  are  in  the  highest  esteem  for  the 
table.  The  American  States  on  the  Atlantic  side,  have 
neither  soles  nor  turbots :  and '  as  a  consequence  the 
Americans  are  not  happy  1 

In  the  Oulf  of  Mexico  and  East  Florida  they  have  a 
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coaple  of  Flounders,  and  they  have  there  also  another  flat 
fish  (Hemirhombus  pattdus,  Bean),  but  of  this  last,  all 
the  specimens  but  one  were  taken  from  the  stomachs  of 
Red  Snapper  Fish  {iMtjanua  blackfordii).  The  limited 
supply  of  this  flat  fish  being  so  largely  appropriated  by 
appreciative  Snappers,  there  remain  only  the  FlounderSi  and 
what  are  they  that  should  serve  as  substitutes  for  Soles  or 
Turbots  ? 

The  absence  of  the  sole  and  the  turbot  has  of  late 
impressed  itself  on  the  American  mindy  and  some  ten  years 
ago,  Professor  Spencer  F.  Baird,  the  Director  of  the  United 
States  Commission  of  Fisheries,  took  the  matter  seriously  to 
heart. 

The  successes  which  had  attended  the  manual  propa- 
gation of  the  salmon  and  other  important  food  fishes  in 
Europe  and  America,  led  him  to  consider  the  possibility  of 
this  method  to  supply  the  deficiency.  With  this  object  in 
view,  he  wrote  to  me  asking  if  facilities  would  be  given  for 
the  purpose,  by  the  owners  of  Liverpool  fishing  smacks,  if 
he  sent  a  couple  of  agents  from  America  to  manipulate  the 
spawn  of  soles  and  turbots  as  soon  as  taken  from  the  trawL 
The  late  Mr.  Isaac,  of  St.  John's  Market,  at  once  promised 
every  facility  for  the  purpoeci  as  fur  as  boats  and  trawls  were 
concerned,  but  pointed  out  difficulties  as  to  times  and 
seasons  which  then,  at  least,  were  unfavourable. 

Subsequently,  Professor  Baird  changed  his  views  as  to 
this  method  of  proceeding,  and  determined  to  experiment  on 
the  transportation  of  the  fish  alive. 

To  this  end,  after  enquiries  made,  he  put  himself  in 
communication  with  Mr.  W.  C.  L.  Jackson,  then  chairman  of 
the  Southport  Aquarium  Company,  who,  with  Mr.  Long,  the 
manager,  entered  heartily  into  the  proposal,  for  the  mutual 
benefit  of  both  parties  by  exchanges. 

Accordingly,  soles  and  turbot  of  moderate  size  were 
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obtained  from  ihe  local  fishermen,  and  placed  in  the  store 
tanks  of  the  Sonthport  Company,  where  they  remained  in 
readiness  for  shipment.  One  of  Professor  Baird's  practical 
fish  cnlturists,  after  delivering  large  nambers  of  impregnated 
ova  of  SalmonicUB  in  London  and  on  the  Continent,  arrived 
at  Sonthport,  and,  after  most  careful  preparations  for  trans- 
port, shipped  a  moderate  supply  of  fish. 

Great  attention  was  paid  daring  the  transit  as  to  tem- 
perature and  aiSratton,  bat  only  two  soles,  ont  of  thirty 
shipped,  survived  to  be  put  out  in  liassachusetts  Bay,^  or 
less  than  seven  per  cent.  The  losses  were  believed  to  be 
due  to  the  fall  of  temperature  when  off  the  banks  of  New- 
foundland. This  was  in' January,  1878,  and  was  very  dis- 
heartening. A  second  attempt,  in  1879,  was  a  complefte 
failure,  as  the  fish  were  taken  by  rail  from  Sonthport  to 
Southampton  for  shipment,  and  were  bruised  and  fatally 
injured  by  the  roughness  of  this  overland  journey,  f 

Another  attempt  was  made  from  Sonthport  in  1881,  with 
poor  results.  Seventy  soles  were  shipped  on  board  the 
Parthia,  and  only  three  arrived  out  alive,  or  less  than  four 
per  cent. 

In  April,  1880,  Capt.  John  H.  Mortimer,  premier  Associate 
of  this  society,  had  come  in  with  his  little  pop-gun,  if  I  may 
be  excused  for  so  calling  his  simple  ship-aquarium,  which  I, 
at  its  first  introduction,  some  twenty  odd  years  ago,  named 
after  himself. 

In  three  or  four  of  these  Mortimer  Ship- Aquaria,  he 
succeeded  in  safely  landing  five  young  soles  out  of  nine  that 
were  shipped,  or  a  proportion  of  over  fifty  per  cent.  These 
were  provided  by  and  sent  from  this  Museum,  and  were 
deposited  by  Mr.  Eugene  Blackford  just  outside  Sandy 
Hook. 

•  Forest  and  Stream,  Nov.  8,  1881,  p.  274. 
t  Forest  and  Stream,  Nov.  8,  1881,  p.  274. 
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This  amount  of  sacoess  pointed  to  one  promising  method, 
at  least,  of  solving  the  problem  how  to  get  soles  alive  across 
the  Atlantic ;  and  the  trial  in  this  case  was  the  more  severe 
inasmuch  as  it  took  place  in  a  slow-sailing  cargo  ship,  and 
not  in  a  steamer.  It  had  the  great  advantage,  however,  of 
Capt*  Mortimer's  unremitting  attention. 

During  the  present  autumn,  1885,  Mr.  W.  A.  Duncan, 
of  the  firm  of  Duncan  &  Sons,  fish  merchants  of  St.  John's 
Market,  Liverpool,  being  about  to  spend  a  few  weeks  in 
the  States,  informed  me  that  he  contemplated  taking  some 
live  soles  with  him.  They  were  to  be  carefully  collected  by 
his  own  trawlers,  and  he  was  anxious  respecting  the  best 
method  of  transport,  about  which  he  was  desirous  of  con- 
sulting me.  On  due  consideration  he  ordered  a  supply  of 
fish  globes,  and  slung  them  up  on  Gapt.  Mortimer's  plan. 
Circumstances,  however,  prevented  him  carrying  out  his 
intention,  and  he  had  reluctantly  to  give  it  up. 

By  permission  of  the  Liverpool  Library  and  Museum 
Committee,  I  had  placed  half-a-dozen  small  soles,  from  the 
Museum  Aquaria  (where  they  had  become  ''seasoned"  and 
accustomed  to  confinement),  together  with  one .  of  Mr. 
Duncan's  own  specimens,  in  Mortimer  Aquaria,  with  a 
desire  to  take  advantage  of  Mr.  Duncan's  kind  offices  in 
bringing  something  in  return  for  them  on  his  voyage  home. 

Our  good  Mend,  Mr.  Eugene  Blackford,  of  Fulton 
Market,  New  York,  who  is  one  of  the  leading  members  of 
the  U.  S.  Fish  Commission,  would,  I  was  sure,  as  on  former 
occasions,  reciprocate ;  and  being  desirous  of  adding  to  our 
American  specimens  by  way  of  exchange,  I  applied  to  Mr. 
W.  S.  Graves,  who,  on  behalf  of  the  White  Star  line,  kindly 
gave  permission  for  half-a-dozen  globes  to  be  shipped  imme- 
diately before  sailing,  on  the  8th  of  October,  by  the  R.  M.  S.  S. 
Britannic,  under  the  command  of  Captain  Hamilton  Perry. 
The  six  globes,  with  two  soles  in  each,  were  delivered  on  board 
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by  Mr.  R.  Paden,  Museum  Agsistant,  and  by  Capt.  Perry's 
directioxi  were  suspended  in  the  saloon,  and  open,  of  course, 
to  constant  observation.  My  only  fear,  on  hearing  of  their 
being  so  honourably  placed,  was  lest  the  temperature  might 
be  too  high,  dreat,  however,  was  my  satisfaction  on  going 
on  board,  immediately  on  the  return  of  the  Britannic  to 
Liverpool,  to  hear  that  of  the  supposed  dozen  specimens 
three  had  died,  and  eleven  had  been  delivered  alive  and  in 
good  condition.  This  report,  though  so  eminently  satisfac- 
tory, was,  to  say  the  least,  somewhat  puzzling.  The  dis- 
crepancy in  numbers  was,  however,  due  to  a  couple  of  fish 
having  so  effectually  buried  themselves  in  the  bed  of  sand, 
with  which  each  aquarium  is  supplied,  as  to  be  unobserved 
when  the  census  was  taken  before  leaving  the  Museum. 
This  result  is  equal  to  more  than  seventy-five  per  cent. 
delivered  alive. 

A  report  in  The  American  Angler,  published  in  New 
York  on  the  24th  of  October,  states  that  **  these  soles  are  to 
be  sent  to  the  Gold  Springs  Hatchery,  on  Long  Island,  and 
afforded  facilities  for  breeding  which  it  is  hoped  they  may 
sensibly  avail  themselves  of.  The  sole  is,  without  question, 
the  most  delicious  of  the  flat  fishes  for  the  table,  and  its 
addition  to  the  food  fishes  of  our  waters  would  be  a  very 
valuable  acquisition."  Cold  Springs  Harbour  is  a  station  of 
the  U.  S.  Fish  Commission,  for  hatching  eggs  of  various 
Sahnonidce,  for  distribution  in  New  York  and  vicinity  {Fish 
Industries,  p.  69). 

Mr.  Blackford  writes  as  follows,  under  date  of  Oct.  81, 
1885  :— 

''I  received  by  the  steamer  Britannic  the  lot  of  sole  which  you 
have  80  kindly  sent  to  this  country,  and  I  must  congratulate  you  upon 
the  success  which  attended  their  safe  transportation.  ...  I  shall 
take  great  pleasure  in  sending  you,  at  the  first  opportunity,  some  of 
the  living  Amphibians,  etc.,  which  you  desire." 


i  BU00K8SFDL  ATTBKPT 


The  aqnaria,  or  fish  globes,  used  io  the  transport  of  theae 
fish,  are  of  thick  gUsfl,  and  weighty.      They  are   fourteen 


inches  in  diameter  at  the  middle,  seven  inches  aoroas  the 
month,  and  hold  abont  fonr  gallons  of  water.  They  simply 
rest  each  on  a  oircnlar  wooden  disc,  an  inch  thick  and 
sixteen  inches  in  diameter,  suspended  by  light  cords  to  a 
stoat  ring,  by  which  they  may  be  hnng  on  a  hook,  like  a 
swinging  lamp. 

A  layer,  an  inch  or  two  in  depth,  of  fine  sea-sand 
from  the  Cheshire  shore,  covers  the  bottom  of  each 
globe,  which  is  rather  more  than  half  filled  with  sea- 
water. 

The  whole  affair  is  simplicity  itself,  and  wonld  be  almost 
absnrd  for  the  accomplishment  of  any  serious  purpose,  if  it 
were  not  for  its  proved  success. 

That  it  is  not  to  be  despised,  however,  is  evidenced  by 
the  following  summary  of  what  has  been  accomplished  with 
it  in  the  service  of  the  Aquarium  of  the  Liverpool  Mnsenm, 
as  given  on  the  plaeard  attached  to  the  pair  of  globes  now 
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ethibited,  each  globe  containing  a  couple  of  soles*  as  in  the 
experiments  above  recorded : — 

"By  the  simple  contriTanoe  of  suspendiDg  ordinaiy  fish  globes 
(the  most  convenient  vessels  for  the  purpose),  after  the  manner  of 
cabin  lamps,  small  aquaria  of  considerable  utility  can  be  kept  at  sea 
as  easily  and  safely  as  on  shore.  They  thus  supply  a  very  convenient 
means  for  the  observation  and  study  of  the  various  living  objects  of 
small  size  obtainable  by  the  dredge,  or  by  the  towing-net,  and  also 
afford  a  pleasant  and  useful  resource  to  break  the  dull  monotony  of  life 
at  sea. 

"Originally  designed  by  Oapt.  Mortimer  to  fiAoilitate  his  own 
studies,  and  for  the  conveyance  of  living  American  fish  to  the  liver- 
pool  Free  Public  Museum,  they  have  been  the  means,  by  himself  and 
others,  of  importing  to  the  aquaria  of  that  institution  a  considerable 
number  and  variety  of  living  fish  and  other  objects,  not  only  from  New 
York,  Boston,  and  other  parts  of  North  America,  but  also  from  Brazil, 
from  Chili,  from  the  Mediterranean,  from  the  West  Coast  of  Africa, 
and  from  the  Indian  Ocean ;  and  although  the  capacity  of  such  simple 
vessels  is  necessarily  small,  it  has  sufficed  for  the  successful  importa- 
tion of  several  young  sturgeons  from  Hamburg  to  Liverpool." 

» 

The  special  advantages  of  the  Mortimer  Ship  Aqnarinm, 
for  purposes  like  the  present  are  as  follows : — 

Its  extreme  simplicity,  and  the  small  amount  of  trouble 
involved. 

Its  "  handiness  *'  in  conveyance  to  and  from  the  ship,  as 
well  as  on  board. 

Its  transparency,  giving  every  facility  for  observation, 
whether  for  study  or  mere  inspection  as  to  purity  of 
water  and  health  of  fish. 

Its  easy  swinging  motion  when  suspended,  the  surface  of 
the  water  being  but  little  disturbed  during  consider- 
able departure  from  the  vertical  centre. 

*  These  soles  so  effeetnaUy  buried  themselves  in  the  sand  at  the  bottom 
of  the  globes,  that  it  was  neoessaiy  to  stir  them  up  with  the  hand  to  prove 
they  were  reaUy  there ;  indeed  I  had  to  do  the  same  thing  before  bringing 
the  globes  to  the  meeting,  to  satisfy  myself.  This  is  oonolnsive  proof  of 
the  kindly  way  in  which  they  take  to  the  sandy  bottom  provided  for  them. 
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Its  facilities  for  feeding  the  fish  if  required,  and  for  the 
removal  of  refuse ;  as  also  for  drawing  off  the  water 
when  requisite,  and  supplying  clean  water  in  its 
place. 
Its  facilities  for  simple  aeration. 

Its  savingt  more  than  any  other  form  of  vessel,  of  the 

fish  from  injuring  themselves  by  striking  against  the 

prison  walls,  by  the  motion  of  the  ship,  or  otherwise, 

a  matter  of  the  greatest  importance. 

Its  comparative  strength,  similar  aquaria  having  been 

carried  four  times  across  the  Atlantic  in  all  weathers, 

and  in  the  long  voyages  of  a  sailing  ship,  without 

coming  to  grief. 

It  facilitates  also  the  use  of  sand  as  a  bed  or  bottom.* 

The  soles,  by  the  waving  motion  of  their  body  and  fins, 

cause  the  sand  to  rise,  and,  in  falling,  to  cover  them  so 

effectually  that  they  are  scarcely  discernible,  as  evidenced 

above.    Sometimes  only  their  eyes,  or  an  outline  of  the  head 

or  body,  can  be  seen;  at  others  a  circular  track  only  is 

visible,  caused  by  the  continued  moving  of  the  fish,  which 

perforce  results  in  a  circular  outline  of  its  track. 

The  comfortable  look  of  the  soles,  often  to  be  seen  in  our 
large  aquaria,  was  so  striking  in  those  put  into  the  globes 
for  Mr.  Duncan,  that  it  made  me  more  than  ever  bent  upon 
so  accommodating  them.  They  had  all  the  appearance  of 
being  literally  tucked  up  in  their  bed,  and  lightly  breathing ! 
These  advantages  are  difficult  or  impossible  of  attain- 
ment, singly  or  in  combination,  in  vessels  of  wood  or  iron. 
Much  ingenuity  has  been  exercised  as  to  the  construction 
and  aeration  of  tanks  of  various  kinds  and  sizes,  and  the 

^  I  attaoh  great  Talae  to  this  nse  of  Band,  and  always  tub  it  or  an 
equivalent  in  aU  aqnaria.  The  late  Bfr.  W.  Alfred  Lloyd  objeeted  to  it  as 
likely  to  choke  any  fish  but  I  have  never  fonnd  it  to  do  so ;  on  the  eon- 
traiy,  the  gills  keep  themselves  clear  from  its  intrusion  by  their  [own 
aotiott. 


TO  INTB0DT70E   LIVINO    BOLES   TO   AMERICA.  198 

regalation  of  temperature,  for  transporting  soles  on  a  far 
larger  scale,  but  the  resalts  hitherto  have  not  been  commen- 
surate with  the  labour  expended,  and  the  importation  of 
soles  to  America  in  greater  numbers  than  above  recorded  has 
yet  to  be  accomplished. 

There  is,  however,  an  all*important  matter  requiring 
attention,  besides  the  form  of  vessel  in  which  the  soles  are 
to  travel,  and  that  is,  as  in  so  many  other  matters,  you  must 
first  catch  your  fish,  which  itself  is  comparatively  easy ;  but 
this  is  not  enough — you  must  catch  him  without  injuring 
him,  which  is  by  no  means  so  easy,  at  any  rate  with  a  trawl, 
and  impossible  in  a  trawl  working  in  the  ordinary  way  for 
fish  for  market.  Trawls  so  working  are  down  for  several, 
perhaps  five  or  six,  hours.  And  how  can  fish,  especially 
small  ones,  escape  without  bruises  of  every  degree  of 
violence.  And  how  can  bruised  fish  be  expected  to  live? 
Now  the  soles  in  the  Museum  Aquaria  are  of  small  size, 
from  four  or  five  inches  in  length  upwards.  These  are 
caught  and  brought  in  by  poor  boatmen,  fishing  with  small 
nets  only,  in  or  at  the  mouth  of  the  Mersey,  and  con- 
sequently the  fish  are  less  injured.  The  specimens  sent  to 
America  were  thus  caught,  and  had  time  to  die  or  to  get 
well  and  used  to  confinement — seasoned,  in  fact,  or  educated, 
as  Mr.  Duncan  has  called  it — before  being  "  transported." 
These  circumstances  have  doubtless  had  a  share  in  the 
success  of  the  venture,  the  main  cause  of  which  was  due  to 
carefully  changing  the  water  daily,  by  Mr.  Bartholomew,  the 
chief  steward,  and  his  assistants,  in  whose  kindly  care  all 
these  consignments  have  been  placed.  The  three  deaths 
mentioned  occurred  before  the  water  was  so  changed,  and 
none  occurred  after  in  that  consignment. 

Up  to  the  time  of  writing  this  communication,  I  have 
not  heard  the  result  of  the  last  experiment  on  a  large-scale. 
Some  five    hundred    soles,    specially    and    most  carefiilly 

N 
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trawled  for  off  the  sonth  coast  of  England,  were  shipped  by 
the  OaUia  on  the  24th  of  October.  Every  care  and  pre- 
caution was  taken  for  their  safety,  and  a  trained  attendant 
(an  able  seaman)  accompanied  them  to  Liverpool,  and  sailed 
with  them  to  America. 

The  cost  of  these  experiments,  on  a  large  scale,  is  great. 
If  successful  ill  the  percentage  delivered  alive,  that,  of 
course,  will  be  the  broad  road  of  future  supply.  If  other- 
wise, the  Mortimer  road,  narrow  though  it  be,  may  admit  of 
a  stream  tending  towards  the  accomplishment,  by  inexpen- 
sive means,  of  this  very  laudable  object. 

The  method  thereof  is  due  to  the  ingenuity  of  a  native- 
born  American,  and  I  have  much  pleasure  in  recording  its 
latest  success  before  the  Society  who  first  appreciated  his 
devotion  to  natural  history  pursuits,  and  elected  him  their 
first  Associate  Member. 

**  Gratitude  is  a  lively  appreciation  of  favours  to  come  ; '' 
Mr.  Blackford  has  already  sent  in  return  living  specimens  of 
the  Limulus  or  King  Crab,  and  promises  fish  and  amphibia 
to  follow.  King  Crabs  are  not  new  to  us,  but  we  have  long 
been  without  them. 

Our  first  living  specimens  were  brought  by  Captain,  now 
Sir  James  Anderson,  while  in  the  Cunard  service,  prior  to 
laying  the  Atlantic  Cable  from  the  Great  Eastern  steam  ship. 
That  supply,  I  think  the  first  imported  to  England,  beside 
supplying  our  own  wants  to  the  full  extent  of  our  accommo- 
dation, enabled  us  to  send  living  examples  to  London, 
Oxford,  Dublin,  and  elsewhere. 

Dr.  David  Walker,  late  naturalist  to  the  Fox  expedition 
in  search  of  Sir  John  Franklin's  remains,  going  on  a  visit  to 
Paris,  kindly  took  one  wherewith  to  initiate  friendly  relations 
with  naturalists  there.  But  the  Professor  he  took  it  to  was  at 
dinner,  and  would  not  be  seen ;  and  was  so  long  at  dinner, 
that  Dr.  Walker  took  umbrage,  brought  his  King  Crab  back 
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again  across  the  Ghannely  fcill  jnst  before  landing,  his  patience 
and  endurance  being  quite  exhausted,  he  threw  the  exceedingly 
awkward  prickly  creature  OYerboard.  Some  short  time  there- 
after.  Dr.  J.  E.  Gray,  of  the  British  Museum,  received  a 
specimen  which  had  been  washed  ashore  on  the  south  coast, 
and,  therefore,  positively  asserted  it  to  be  an  important  addi- 
tion to  the  Marine  Fauna  of  England ! 


Note. — Since  the  above  communication  was  read,  several 
further  consignments  have  been  as  successfully  made  by  the 
same  means  and  by  the  same  channel.  It  has  been  found 
that  four  specimens  may  be  safely  transmitted  in  each  globe, 
and  on  one  occasion,  I  was  informed  by  Mr.  Bartholomew, 
that  every  one  of  the  twenty-four  shipped  in  the  six  globes 
arrived  alive  at  New  York,  giving  the  coveted  rate  of  cent, 
per  cent,  on  a  shipment,  and  showing  that  complete  success 
is  possible  of  attainment,  though  of  course  some  losses  will 
generally  occur.  Mr.  Blackford,  previously  to  this,  had 
written  as  follows : — 

*'  January  18th,  1886. 

**  I  am  in  receipt  of  your  esteemed  favour  of  the  81st  ult., 
and  am  also  in  receipt,  per  steamer  Britannic,  of  the  live 
Soles.  I  cannot  express  my  joy  and  gratitude  in  view  of  the 
interest  your  Institution  has  taken  in  this  exchange.  I  see 
in  it  the  promise  of  the  successful  carrying  out  of  what  I 
have  long  desired,  that  is,  the  importation  of  a  sufficient 
number  of  these  fish  that  shall  enable  us  to  determine 
whether  they  can  be  acclimated  and  breed  in  our  waters." 

Of  one  of  the  late  consignments.  Professor  Spencer  F. 
Baird,  Chief  of  the  U.S.  Fish  Commission,  writes  thus  to 
me: — 
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''  Woods  HoU,  Mass.,  July  16th,  1886. 

''  I  am  happy  to  report  the  saccess  of  the  latest  shipment 
of  Soles  made  to  Mr.  Blackford,  per  Britannic,  for  the  service 
of  the  U.S.  Fish  Commission.  Twenty  of  the  twenty-five 
bhipped  are  alive  and  in  good  condition,  (md  feeding 
voraciously  in  our  tanks" 

Of  a  still  later  consignment  of  twenty-four  fish,  of  which 
six  died,  possibly  from  the  excessive  closeness  and  warmth  of 
the  weather,  before  the  Brita/nnic  reached  Queenstown, 
Mr.  Blackford  writes  thus  : — 

•'  New  York,  Aug.  26th,  1886. 

"  I  received  through  the  hands  of  Mr,  Bartholomew 
seventeen  live  English  Soles,  which  I  at  once  forwarded  to 
the  U.S.  Fish  Commission's  Head  Quarters  at  Wood's  Holl, 
sending  a  special  messenger  along  with  them,  and  he  has 
just  returned,  reporting  their  safe  arrival  at  that  point,  where 
they  were  placed  with  the  previous  lots.  We  are  keeping 
these  fish  in  large  salt  water  ponds,  to  see  if  it  is  possible  to 
breed  them  there." 
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spencer's  ecclesiastical  institutions. 

bt  b.  f.  green. 

It  may  fairly  be  predicted  that  Mr.  Spencer's  latest  work 
will  receive  more  popular  attention  than  any  preceding  it. 
He  has  not  hitherto  written  mnch  for  any  bnt  the  thinking, 
in  contradistinction  to  the  existing,  population,  and  bis  works 
have  hitherto  been  as  completely  ignored  by  the  latter  as  the 
most  cynical  pessimist  conld  desire.  Bnt  at  last  even  little 
thinking  folk  have  a  volume  within  their  reach  which  appeals 
to  them  in  their  every-day  life  as  much  as  it  does  to  the  pro- 
foundest  philosopher,  and  which,  when  it  has  passed  through 
a  necessary  season  of  opprobrium,  will  probably  be  placidly 
accepted  by  them  as  true. 

In  Ecclesiastical  Institutions  we  have  the  as  yet  most 
practical  and  familiar  application  of  the  theory  of  evolution. 
The  preceding  parts  of  the  Principles  of  Sociology,  on 
Ceremonial  and  Political  Institutions,  though  useful  to  a 
much  larger  class  than  students  of  sociology,  do  not,  and 
never  can,  from  the  nature  of  their  subject,  appeal  so 
widely.  Ecclesiastical  institutions ;  though  stripped  as  they 
have  been  throughout  the  western  world,  of  much  of  their 
former  power ;  still  remain  an  important  factor  in  our  ethics, 
and  the  ideas  and  sentiments  which  have  led  to  their 
development  throughout  the  world  may  still  be  supposed  to 
have  interest  for  every  one  of  us. 

In  his  preface  to  the  book,  Mr.  Spencer  refers  to  the 
length  of  time  which  has  elapsed  since  the  appearance  of  its 
predecessor ;  the  explanation  he  gives  of  the  delay  is  one  we 
all  know  to  be  unhappily  the  true  one,  ill-health ;  and  he 
hints  significantly  of  possible  inability  to  do  much  more. 
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His  friends  and  opponents — ^he  has  many  of  botii,  and  many 
who  are  both — will  alike  hope  that  he  may  have  strength  left 
to  complete  the  work  he  has  set  himself.  It  is  a  work  the 
vastness  and  grandeur  of  which  is  difficult  of  realisation; 
hilt,  whether  completed  or  not,  whether  he  may  live  to  pat 
the  last  pinnacle  on  that  tower  whose  height  above  ordinary 
buildings  has  already  made  it  the  target  for  every  theorist,  it 
will  remain  an  intellectual  monument  of  which  our  descend- 
ants will  know  the  value  better  than  we  can. 

As  is  necessary  before  proceeding  to  trace  the  eyolution 
of  ecclesiastical  institutions,  Mr.  Spencer  calls  our  attention 
to  the  ideas  and  sentiments  implied  by  them.  They  imply 
obviously  the  previous  co-existence  of  religion,  of  religious 
ideas.  And  here,  in  default  of  any  explicit  definition  given 
by  Spencer  of  the  word  religion,  I  may  say  that  throughout 
the  Principles  of  Sociology  he  uses  it  as  synonymous  with 
adt,  as  referring  to  any  system  of  belief  which  furnishes  a 
guide  to  conduct,  never  as  a  word  identified  with  piety  or 
moral  goodness. 

Ecclesiastical  institutions  exist  in  societies.  Their  exist- 
ence implies  the  existence  of  religious  ideas.  How  are  these 
latter  to  be  accounted  for  ?  There  are  two  theories  possible. 
One  that  they  are  natural,  innate,  intuitive  in  man  ;  and  the 
other,  that  they  are  tuitive,  acquired.  The  former  theory,  by 
far  the  more  generally  accepted,  does  not,  of  course,  account 
for  them;  but  if  it  is  true,  we  are  saved  the  trouble  of 
accounting  for  them,  their  existence  from  the  nature  of  the 
case  being  unaccountable.  The  latter  before  being  accepted 
requires  support  by  facts.  >If  the  religious  idea  is  acquired, 
we  should  expect  it  absent  in  those  who  from  any  cause  have 
not  had  the  usual  opportunities  of  acquiring  it.  As  a  matter 
of  fact,  we  do  find  it  absent  in  such  persons ;  some  savage 
nations,  low  in  the  scale  of  intelligence,  seem  entirely  with- 
out religious  ideas ;  and  deaf  mutes,  who,  until  instructed 
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comparatively  late  in  life,  are  precluded  from  oonverBation 
with  their  fellows,  would  seem  to  be  equally  deficient.  From 
these  facts  mainly,  Spencer  comes  to  the  conclusion  that 
religious  ideas  are  acquired.     The  next  question  is,  how  ? 

When  a  savage  sees  one  of  his  companions  asleep,  he 
recognises  an  obvious  change  in  his  condition,  the  sleeper 
cannot  hear  or  see  and  must  be  awakened  before  the  usual 
communication  between  the  two  is  possible — the  sleeper  is 
awakened,  and  waking  describes  a  strange  experience: — he 
says  he  has  been  in  a  strange  country  and  was  hunting, 
he  saw  his  prey,  gave  chase,  captured  and  killed  it,  just  as 
he  had  often  done  in  his  own  country.  Being  hungry,  he 
skinned  and  cooked  the  animal,  and  was  about  to  eat  it 
when — everything  changed,  and  he  was  back  in  his  own  land 
again  and  heard  his  companions  call  him.  How  had  he 
so  quickly  been  transported,  and  where?  His  companion 
tells  him  that  he  lay  asleep ;  and,  on  the  other  hand,  he  is 
sure  that  he  was  away.  He  has  not  arrived  yet  at  any  idea 
of  dreams,  and  his  only  way  of  accounting  for  the  supposed 
change  is  that  there  is  another  part  of  himself  besides  his 
body,  and  that  it  is  this  other  part,  or  double,  which  has 
been  to  the  strange  land  and  taken  part  in  the  hunt.  On 
speaking  to  the  other  members  of  his  tribe,  he  finds  they 
have  had  many  such  experiences,  and  the  belief  in  another 
self  or  double  becomes  general.  But  again,  it  is  found  that 
the  occasions  when  this  double  seems  absent  vary  consider- 
ably ;  sometimes,  as  after  a  wound  or  hurt,  it  is  only  away 
for  a  few  moments,  then,  at  night,  many  hours  elapse  before 
its  return ;  and  then  there  comes  a  time  when  it  leaves  the 
man  and  shows  no  sign  of  returning  at  all.  What  do  his 
companions  think  then  ?  They  can  only  think  of  it  as  still 
wandering  about  in  the  strange  dream-lands,  and  still  liable 
to  come  back  as  it  did  before.  If  the  dead  man  was  a  chief, 
his  double  will  be  thought  of  as  still  among  them,  and  must 
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still  be  looked  np  to  and  obeyed.  If  they  are  snccessfnl  in 
war  or  hunting  he  has  helped  them  ;  if  nnsnccessfal,  he  has 
been  angry,  as  he  was  sometimes  in  life,  and  has  not  done  so. 
The  idea  gains  ground  that,  able  to  wander  about  from  place 
to  place  at  will  as  they  know  the  double  does  when  the  man 
sleeps,  it  is  more  powerful  than  an  ordinary  man,  and  that, 
therefore,  its  assistance  is  more  valuable.  They  endeavour 
to  obtain  its  favour,  to  prevent  its  being  angry,  and  so  have 
the  benefit  of  its  constant  assistance.  This  is  ghost  propitia' 
tion,  the  origin  suggested  by  Spencer  of  the  religious  idea. 

Of  course,  no  such  theory  as  this  is  tenable  for  a  moment 
without  the  production  of  many  facts  in  support  of  it,  and 
just  as  the  student  of  organic  evolution  finds  in  the  existence 
of  simpler  forms  of  life,  proofs  of  the  development  from 
them  of  the  most  complex,  so  Spencer  finds  in  the  customs 
of  primitive  societies,  sufficient,  if  not  ample,  evidence 
that  in  ghost  propitiation  we  have  the  embryo  of  religion. 
"  Comparative  sociology  discloses  a  common  origin  for  each 
leading  element  of  religious  belief  The  conception  of  the 
ghost,  along  with  the  multiplying  and  complicating  ideas 
arising  jrom  it,  we  find  everywhere — alike  in  the  arctic 
regions  and  in  the  tropics ;  in  the  forests  of  North  America 
and  in  the  deserts  of  Arabia  ;  in  the  vaUeys  of  the  Himalayas 
amd  in  African  jungles  ;  on  the  flanks  of  the  Andes  and  in 
the  Polynesian  islands.  It  is  exhibited  with  equal  clearness 
by  razees  so  remote  in  type  from  one  another,  that  competent 
judges  think  they  nmst  have  diverged  before  the  existing 
distribution  of  land  and  sea  was  established — among  straight- 
haired,  curly-haired,  wooUy-haired  races;  among  white, 
tawny,  copper-coUmred,  black.  And  we  find  it  among 
peoples  who  have  made  no  advances  in  civilization  as  weU 
as  among  the  semi-civilized  and  the  civilized.  Thus  we  hate 
abundant  proofs  of  the  natural  genesis  of  religions.** 

With  this  conclusion  then  as  to  the  origin  of  religious 
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ideas,  Spenoer  proceeds  to  enqxiire  how  they  have  developed 
in  men's  minds,  and  what  has  been  the  effect  of  their  develop- 
ment upon  societies.  It  will,  of  coarse,  be  impossible  to 
give  anything  more  than  a  roagh  outline  of  this  process  of 
ecclesiastical  evolution  as  Spencer  has  shown  it  to  us  and 
we  must  omit  any  consideration  of  the  numerous  authorities 
he  quotes.  These  will  probably,  however,  be  but  little 
questioned.  Spencer  has  seldom  been  accused  of  misstating 
facts,  it  is  his  conclusions  from  them  that  we  are  not  always 
willing  to  accept. 

To  continue : — The  dead  man's  double  being  thought  of 
as  still  subject  to  the  ordinary  human  consideration,  must  be 
taken  care  of.  Food  and  clothing  are  given  for  its  use  at  the 
funeral  and  afterwards,  and  we  see  thus  originating  the  idea 
of  sacrifice,  **  one  of  the  most  universai  cmd  persistent  in 
religions.**  Then  there  are  presents  to  the  double,  and  these 
are  naturally  laid  upon  the  grave,  passers-by  making  some 
small  addition  to  them.  In  the  case  of  a  chief,  where  the 
presents  are  numerous,  some  preparation  must  be  made  for 
them,  and  we  see  altars  beginning  to  develop.  The  grave  is 
the  place  where  the  double  may  be  supposed  to  frequent,  and 
to  which  it  will  return,  if  it  does  return  at  all ;  it  is,  therefore, 
the  resort  of  those  who  wish  to  communicate  with  the  dead 
man.  Partly  for  this  reason,  and  partly  as  a  protection  to 
the  offerings  of  food  and  so  forth,  a  hut  is  built  over  the 
grave,  and  we  have  a  religious  edifice. 

These  grave-huts,  built  in  unfrequented  places,  are  likely 
to  become  the  haunts  of  various  animals,  particularly  night- 
birds  and  animals  which,  being  disturbed  by  anyone's 
entrance,  are  naturally  associated  with  the  presence  of  the 
ghost.  We  have  in  this  way  a  possible  origin  of  the  belief 
still  current,  that  a  dead  ghost  assumes  the  shape  of  animals, 
and  also  of  the  reverence  for,  and  fear  of,  some  of  them. 

The  idea  of  the  immortality  of  the  double  is  not  by  any 
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means  a  primitive  one,  it  is  thonght  of  as  liable  to  injury  and 
death,  and  its  length  of  life  seeme  to  be  variouBly  conceived 
of  by  different  raccB.  "  Its  habitat  is  also  variously  con- 
ceived,** sometimes  it  is  thonght  of  as  present  with  the  tribe, 
in  other  cases  as  inhabiting  a  certain  fixed  region  more  or 
less  distant,  but  in  all  cases  the  idea  is  constant  that  it  still 
inflnences  its  family  and  former  companions,  and  that  its 
influence,  though  generally  beneficial,  may  be  alienated 
unless  duly  propitiated. 

We  now  take  another  step.  ''  Distinguishing  but  con- 
Jusedly  between  semblance  and  reality,  the  savage  thinks  that 
the  representation  of  a  thing  partakes  of  the  properties  of  a 
thing.  Hence  he  believes  that  the  effigy  of  a  dead  man 
(originally  placed  on  the  grave)  becomes  a  habitation  for  his 
ghost.  That  belief  spreads  to  effigies  otherwise  placed,  and 
we  see  savages  offering  them  food  and  presents,  with  and 
toithout  protestations  a/nd  prayers.**  This  is  fetichism  and 
there  is  a  remarkable  fact  noticeable  among  tribes  free  from 
fetichism,  that  they  seem  utterly  careless  of  their  dead,  and 
without  any  belief  in  ghosts. 

But  the  identification  of  the  dead  ancestors  with  animals 
occurs  also  in  another  way,  by  confusion  of  metaphor: — A 
man  is  unusually  strong  and  courageous,  his  companions 
compare  him  to  a  lion,  call  him  "  The  young  lion,'*  he  is 
known  as  the  lion.  When  he  dies,  his  memory  is  associated 
with  a  lion,  and  associated  with  it  in  a  primitive  language 
which  makes  the  distinction  between  fact  and  metaphor,  even 
when  perfectly  understood,  very  difficult  to  explain.  **  In 
many  ways  the  worship  of  animals  arises,  but  all  of  them 
seem  to  imply  identification  with  some  human  being. 

This  theory  of  confusion  of  metaphor  is,  so  far  as  I  know, 
entirely  new.  It  is  one,  I  think,  that  will  recommend  itself 
to  us  more  strongly  the  more  we  consider  it,  and  it  explains 
a  number  of  well-known  facts  otherwise  difficult  to  account 


BFBNOBB'b  B00LB8IA8TI0AL  INBTITUTIONB.  208 

for — nature  worBhip,  for  inBtanoe,  and  early  myihologieB 
become  natnral  when  we  think  of  them  aB  the  metaphorical 
repreBentation  of  anccBtors.  Ab  a  good  example  of  thie, 
Spencer  inBtaneee  the  belief  of  Bome  North  Americane  that 
**  The  stars  wre  camp  fires  made  by  the  dead  on  their  way  to 
the  other  world.*'  But  when  one  of  the  tribe,  *' pointing  to  a 
particular  star  originally  thotight  of  as  the  camp-fire  of  such 
or  such  a  departed  man,  says  ' There, he  is,*  the  children  he 
is  instructing  natu/raUy  suppose  him  to  mean  that  the  star 
itself  is  the  departed  man;  especially  when  receiving  the 
statement  through  an  undeveloped  language.'* 

Bnt  the  ideaB  in  connection  with  ghoBtB  rapidly  become 
differentiated,  each  family  has  ite  own  ancestor  worBhip,  each 
tribe  that  of  itB  chief,  and  while  the  propitiation  of  family 
ghoBtB  for  family  benefitB  is  undertaken  by  the  head  deacen- 
dent  in  each  family,  the  propitiation  of  the  more  important 
tribal  ghoBt  iB  naturally  relegated  to  the  head  of  the  tribe. 
Then  again,  though  the  family  and  tribal  ghoBta  are  gen- 
erally thought  of  aB  friendly,  there  are,  to  the  particular  tribe 
or  fiEimily,  other  ghostB,  Buch  aa  thoBe  of  family  or  tribal 
enemies,  which  are  looked  upon  as  more  or  less  dangerous 
and  which  require  to  be  guarded  against.  The  power  to  do 
this  need  not  be  possesBed  by  the  chief  or  head  of  a  family 
but  may  be  credited  to  some  other  member  of  the  tribe. 
His  services,  unlike  those  of  the  propitiator,  which  are  regular 
and  constant,  are  only  called  into  requisition  when  required, 
and  he  becomes  the  '*  medicine-man,"  as  distinguished  from 
the  primitive  priest.  The  medicine-man,  however,  though 
he  may  in  life  become  so  powerful  as  to  cause  his  ghost  after 
his  death  to  be  propitiated  and  so  originate  a  new  cult,  does 
not  necessarily  leave  his  power  to  his  descendents,  his 
influence  becomes  less  as  those  who  know  him  die,  and  he  is 
gradually  forgotten.  Not  so  the  primitive  priest — *'his 
vocation  is  trwnsmittedf  and  develops,**  as  we  shall  see,  *'  an 
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organization    often    elaborate  and  a  dominance  sometimes 
supreme.** 

When  a  man  dieSi  those  most  likely  fto  perform  pro- 
pitiatory offices,  to  make  offerings  of  food,  clothing,  and  the 
like  to  his  donble,  are  his  children  and  near  kindred ;  other 
members  of  the  tribe  have  less  interest  in  him,  less  to  fear 
or  expect  from  his  ghost.  His  children  and  kindred  hoping 
to  receive  benefits  proportionate  to  their  propitiation,  make 
these  latter  frequently,  and  we  are  shewn  in  them  the  begin- 
ning of  a  family  religion.  What  is  the  next  step?  The 
family  cult,  ministered  to  at  first  by  every  member,  gradually 
imposes  its  duties  unequally,  the  propitiatory  function 
devolves  upon  one  member — the  head  or  the  eldest  male 
descendant,  and  in  the  case  of  the  co-existing  tribal  cult,  it 
devolves  similarly  on  the  head  of  the  tribe.  The  tribal  ghost, 
as  representing  a  more  powerful  person,  and  being  more 
widely  propitiated,  comes  to  be  thought  more  powerful,  and 
his  propitiator,  besides  being  chief  of  the  tribe,  is  its  high 
priest,  interceding  not  only  for  his  own  family  but  for  all  the 
tribe.  '*  The  truth  everywhere  meets  us,  that  the  political 
and  religious  obligations  are  originally  both  obligations  of 
aUegiance,  very  Uttle  distinguished  from  one  another,  the  one 
being  allegiance  to  the  living  chief  and  the  other,  aUegiance 
to  the  ghost  of  the  dead  chief** 

As  a  tribe  grows  larger,  and  its  possessions  increase,  it 
becomes  necessary  for  its  chief  to  depute  some  of  his 
functions,  at  first  occasionally,  then  frequently,  and  after- 
wards permanently,  to  others.  **  Among  the  functions  thus 
deputed  is  that  of  priest.**  The  chiefs  brother  or  sister,  or 
one  of  his  near  kinsfolk,  becomes  propitiator  for  him.  This 
is  one  origin  of  the  separation  of  ruler  and  priest.  Another 
and  more  decided  separation  may  take  place  in  consequence 
of  the  emigration  of  part  of  a  tribe  (in  the  cases  where  tribes 
continue  undivided,  little  development  of  a   priesthood  is 
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likely  to  take  place),  the  migratiog  portion,  not  being  able 
readily  to  commanioate  with  the  priest,  are  prepared  to 
accept  the  ministrations  of  persons  akin  to  him,  "  and,  there- 
fore,  descendants,  direct  or  collateral,  of  the  worshipped  god, 
€Md  on  one  of  these,  in  virtue  of  greatest  age  or  nearest  rela- 
tionship, the  function  of  high  priest  is  Ukely  to  fall,  and  since 
the  reasons  which  determine  this  choice  tend  also  to  determine 
inheritance  of  the  function,  the  genesis  of  a  priestly  caste 
becomes  intelligible.** 

The  next  point  Mr.  Spencer  proceeds  to  consider  is  the 
development  of  polytheistic  and  monotheistic  priesthoods. 
Whereyer  there  exists  in  a  tribe  the  worship  of  an 
apotheosized  chief  and  the  worship  of  an  apotheosized 
ancestor,  we  have  obvionsly  an  incipient  polytheism  and 
this  incipient  polytheism  has,  by  the  natural  spreading  of  the 
tribe  and  the  increase  in  it  of  the  number  of  chiefs  or 
powerfal  men,  a  tendency  to  increase  and  become  more 
complex.  Then  there  is  conqnest,  which  frequently  takes 
place  in  savage  nations,  and  which  has  one  effect  in  imposing 
the  colt  of  the  conquering  upon  that  of  the  conquered  nation 
and  of  multiplying  the  varieties  of  priests ;  the  reputation  of 
a  local  god  increases,  as  it  did  in  the  case  of  iBsculapins, 
and  spreads  to  adjacent  tribes ;  there  is  the  occasional 
apotheosis  of  those  who  strike  the  popular  imagination  as 
remarkable-'all  facts  which  make  it  clear  that  not  only  the 
genesis  of  polytheism,  but  its  long  survival,  are  sequences  of 
primitive  ancestor  worship.  But  polytheism  carries  with  it 
its  own  destruction.  The  disciples  of  co-existing  cults 
become  jealous  of  each  other's  power,  and  efforts  of  subjuga- 
tion— ^at  first,  when  the  cult  is  in  process  of  organisation, 
slight  and  hardly  noticeable,  afterwards  more  and  more 
powerful — are  made;  there  arises  a  competition  between 
them.  A  feeling  like  that  occasionally  displayed  by  boys, 
boasting  of  the  strength  of  their  respective  fathers,  prompts 
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men  in  early  stages  to  exaggerate  the  powers  of  their  ances- 
tors as  compared  with  the  powers  which  the  aiicestors  of 
others  displayed;  and  concerning  the  relative  greatness  of 
the  deified  progenitors  of  their  •  tribes,  there  are  certain  to 
arise  disputes.  Conquered  nations  natnrally  conclade  that 
the  gods  of  their  yictors  are  more  powerful  than  their  own ; 
tribes  dissatisfied  with  the  rule  of  a  chief,  will  desert  him 
and  attach  themselves  to  another.  In  like  manner,  if  dis- 
satisfied  with  the  resolt  of  their  sacrifices  and  propitiationB, 
they  will  give  up  the  worship  of  one  god  for  that  of  another. 
As  the  ghost  of  a  dead  man  is  believed  like  him,  we  find  that 
hnman  characteristics,  such  as  anger,  jealousy,  revenge,  are 
generally  ascribed  to  it.  Ghosts  not  duly  sacrificed  to  are 
conceived  of  as  malicums,  and  as  apt  to  wreak  vengeance  on 
survivors ;  gods,  whose  shrines  have  been  neglected,  and  whose 
festivals  do  not  bring  due  offerings,  are  said  to  be  angry,  and 
are  considered  the  cause  of  disasters ;  white  if  one  of  them  is 
derived  from  a  ruler  whose  love  of  power  was  insatiable, 
he  tends,  if  his  devotees  become  predominant,  to  originate  a 
worship  which  suppresses  other  worships.  Of  course,  with 
such  an  advance  towards  monotheism,  there  goes  an  advance 
towa/rds  the  unification  of  priesthoods.  The  official  propitia- 
tors of  minor  duties  dwindle  away  and  disappear  ;  whUe  the 
official  propitiators  of  the  deity,  who  has  come  to  be  regarded 
as  the  most  powerful,  or  as  the  possessors  of  all  power,  become 
established  everywhere. 

It  may  be  observed,  too,  that  once  having  been  set  tip, 
the  change  towards  monotheism  goes  on  with  increasing 
momentum  among  the  highest  intelligences.  A  supremo^  of 
one  supernatural  agent  having  become  established,  there 
follows  the  thought  that  what  power  other  supernatural  agents 
exercise  is  exercised  by  permission.  Presently  they  came  to 
be  conceived  of  as  deputies,  entrusted  with  powers  not  their 
own ;  and  in  proportion  as  the  Cause  of  Causes  grows  mare 
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prominent   in    thought,    the   eecondary    ea/mee  fade  firom 
thought 

The  deyelopment  of  polytheism  into  monotheism  seems^ 
however,  not  continaous;  it  shews  a  constant  tendency  to 
degenerate  into  a  new  polytheism  by  new  apotheoses. 
Mahometanism  is  an  instance,—  originally  a  strongly  mono- 
theistic system,  we  see,  in  the  numerous  saints'  shrines 
where  worship  takes  place,  a  distinct  departure  from  the 
original  cult. 

The  political  and  ecclesiastical  organisation  of  a  society 
grow  up  side  by  side ;  the  fact  that  one  is  little  developed 
implies  a  correspondingly  primitive  character  of  the  other, 
a/nd  with  a  centralised  coercive  civU  rule  there  goes  a  religi- 
ous rule  no  less  centralised  amd  coercive ;  so  much  so  is  this 
the  case,  that  travellers  among  savage  nations  would  wish  us 
to  believe  that  the  extent  of  political  slavery  was  in  direct 
ratio  to  the  number  of  churches.  The  two  organisations 
have  a  common  origin ;  when  the  chief  was  the  political  as 
well  as  the  religious  head,  obedience  to  the  gods  involved 
obedience  to  him,  and  it  is  only  when  the  affairs  of  this 
world  begin  to  be  thought  of  as  distinct  from  the  affairs  of 
the  supposed  other  world,  that  the  separation  of  the  political 
from  the  ecclesiastical  organisation  is  possible. 

But  a  highly  developed  religious  organisation  implies  an 
increase  in  the  priesthood ;  this  priesthood  develops,  and  in 
process  of  time  becomes  differentiated  by  the  creation  of 
degrees  in  the  priestly  office,  and  eventually  leads  to  the 
establishment  of  a  more  or  less  complete  ecclesiastical 
hierarchy. 

Among  leading  traits  in  the  development  of  ecclesiastical 
institutions  have  to  be  added  the  rise  and  establishment  of 
Tnonasticism,  and  of  this  again  the  ghost  theory  furnishes  us 
with  a  clue.  The  chief  of  a  savage  family  dies;  at  his 
funeral  and  on  his  grave  are  offered  food  and  clothingi  both 
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being  thought  necessary  to  his  ghost.  The  gift  of  these 
often  implies  the  fasting  or  discomfort  of  the  giver,  and  the 
greater  his  discomfort  the  more  will  he  think  he  is  pleasing 
and  propitiating  the  doable.  By  and  by  the  ideas  of  the 
cause  of  the  discomfort  become  confused  with  the  discomfort 
itselfy  and  he  imagines  that  the  latter  is  pleasing  to  the 
ghost.  AU  over  the  world,  ascetic  practices  haive  thus 
originated. 

There  is,  however,  another  origin  of  them :  —fasting  is 
frequently  adopted  by  savages  to  bring  on  the  abnormal 
mental  states  and  vivid  dreams  which  they  think  put  them 
into  communication  with  spirits.  In  such  states  persons  are 
looked  upon  with  awe  by  their  companions,  who  come  to 
regard  those  most  frequently  in  them  as  most  worshipful. 
The  Ascetic  makes  his  appearance  in  every  religion  which 
reaches  any  considerable  development,  and  we  may  trace 
their  increase  in  number  and  subsequent  organization  just  as 
in  the  case  of  priests. 

Having  followed  the  development  from  primitive  ideas  of 
ecclesiastical  institutions  common  to  all  religious  systems, 
Mr.  Spencer  proceeds  to  the  consideration  of  the  effect  they 
have  had  upon  society : — When  a  savage  dies  and  his  ghost 
is  propitiated  as  a  man,  the  orders  he  gave  and  the  line  of 
conduct  he  pursued  are  likely  to  be  carried  out  unchanged  by 
his  descendantR.  A  change  would  be  displeasing  to  him 
and,  therefore,  when  it  can  possibly  be  avoided,  no  change  is 
made.  Again,  his  funeral  and  the  propitiatory  ceremonies 
subsequent  to  it,  involve  the  presence  of  his  descendants,  and 
have  a  tendency  to  keep  them  together,  and  to  strengthen, 
consequently,  the  social  ties.  At  such  ceremonies,  family 
quarrels — not  so  rare  then  as  now — would  be  repressed,  the 
dead  man's  wishes  or  instructions  would  be  discussed  and 
applied  to  existing  affairs,  in  fact  a  general  co-operative 
influence  would  be  exerted.   This  is  one  result  of  the  develop* 
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ment  of  ecclesiastical  institations ;  'another  has  been  the 
regard  for  proprietary  rights* 

Commencing  with  offerings  on  graves,  which  obviously 
were  sacred  from  appropriation  or  molestation,  the  principle 
of  taboo  extended  to  things  intended  for  sacrifice — certain 
yoang  animals,  portions  of  a  crop,  etc.— these  being  denoted 
by  a  mark.  Bat  obviously  a  sacredne»8  thus  given  to  any- 
thing bearing  a  sign  that  it  belongs  to  a  god,  may  easily  be 
simvlated.  Though  the  mark  on  an  animal  or  a  fruit 
implies  that  an  offering  to  a  god  wUl  eventually  be  made  of 
it ;  yetf  since  the  time  of  sacrifice  is  unspecified,  there  results 
the  possibility  of  indefinite  postponement,  and  this  gradually 
opens  the  door  to  pretended  dedication  of  things  which  never 
are  sacrificed — things  which,  nevertheless,  bearing  the  sign  of 
dedication,  no  one  dares  meddle  ^Dith.  This  system  of  taboo 
is,  in  fact,  carried  out  and  observed  to  a  ridicalooa  extent 
among  many  semi-civilized  tribes. 

The  general  influence  of  ecclesiastical  institutions  is  con^ 
servalive  in  a  double  sense.  In  several  ways  they  maintain 
and  strengthen  social  bonds  and  so  conserve  the  social 
aggregate,  and  they  do  this  in  a  large  measure  by  conserving 
beliefs,  sentiments,  and  usages  which,  evolved  during  earlier 
stages  of  the  society,  are  shewn  by  its  survival  to  have  had  an 
approximate  fitness  to  the  requirements,  and  are  likely  still  to 
have  it  in  great  measure.  We  have  this  exemplified  in  onr 
own  time  by  the  persistence  of  ancient  implements  for 
sacred  purposes,  the  retention  of  archaic  languages  in  ' 
religious  ceremonies,  and  the  like.  Looking  at  it  generally, 
we  may  say  that  ecclesiasticism  stands  for  the  principle  of 
social  continuity.  Above  all  other  agencies  it  is  that  which 
conduces  to  cohesion ;  not  only  between  the  coexisting  parts 
of  a  nation,  but  oho  between  its  present  generation  and  its 
past  generations.  In  both  ways  it  helps  to  maintain  the 
individuality  of  the  society.     Or,  changing  somewhat  the 
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point  of  view,  we  may  iay  that  eceleeiastieigmf  embodying  in 
its  primitive  form  the  rtde  of  the  dead  over  the  Uving,  and 
eanctifying  in  its  more  advanced  forms  the  authority  of  the 
past  over  the  present,  has  for  its  function  to  preserve  in 
force  the  organised  product  of  earlier  experiences  versus  the 
modifying  effects  of  more  recent  experiences.  Evidently  this 
organised  product  of  past  experiences  is  not  n^iihout  credent 
tials.  The  life  of  the  society  has,  up  to  the  time  being,  been 
maintained  under  it,  and  hence  a  perennial  reason  for 
resistance  to  deviation.  If  we  consider  that,  habitually,  the 
chief  or  ruler,  propitiation  of  whose  ghost  originates  a  local 
cult,  acquired  his  position  through  successes  of  one  or  other 
kind,  we  must  infer  that  obedience  to  the  commands  emanat- 
ing  from  him,  and  maintenance  of  the  usages  he  initiated,  is, 
on  the  average  of  eases,  conducive  to  social  prosperity  so  long 
as  conditions  remain  the  same;  and  that,  therefore,  this 
intense  conservatism  of  ecclesiastical  institutions  is  not 
without  a  justification. 

Even  irrespective  of  the  relative  fitness  of  the  inherited 
cult  to  the  inherited  social  circumstances,  there  is  an  advan- 
tage in,  if  not  indeed  a  necessity  for,  acceptance  of  traditional 
beliefs,  and  consequent  conformity  to  the  resulting  customs 
a/nd  rules.  For  before  an  assemblage  of  men  can  become 
organized,  the  men  must  be  held  together,  and  kept  ever  in 
presence  of  the  conditions  to  which  they  have  to  become 
adapted;  and  that  they  may  be  thus  held,  the  coercive 
'  *  influence  of  their  traditional  beliefs  must  be  strong.  So  great 
are  the  obstacles  which  the  anti-social  traits  of  the  savage 
offer  to  that  social  cohesion  which  is  the  first  condition  to 
social  progress,  that  he  can  be  kept  within  needful  bonds  only 
by  a  sentiment  prompting  absolute  submission — stibmission  to 
secular  rule  reinforced  by  that  sacred  rule  which  is  at  first  in 
unison  with  it.  And  hence,  as  I  have  before  pointed  out,  ike 
truth  that,  in  whatever  place  arising — Egypt,  Assyria,  Peru, 
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Mexic0f  China — social  evolution  throughout  aU  its  ea/rUer 
stages  has  been  accompanied^  not  only  by  extreme  subordUp- 
(Uion  to  living  kings  ^  but  also  by  elahorate  worships  of  the 
deities  originating  from  dead  kings.  Bat,  as  before,  when 
the  development  of  an  eseentially  antagonisiio  monotheism 
was  shewn  from  an  increasing  polytheism ;  so  now  the  social 
bond  of  ecclesiastioism  develops  and  breaks  in  its  develop- 
ment : — whereas,  in  primitive  societies  we  see  social, 
political,  and  religions  headship  identical,  and  a  correspond- 
ingly complete  assimilation  of  these  three  elements  them- 
selves ;  as  men  advance  in  the  social  scale,  there  is  an  equally 
gradnal  differentiation  of  these  elements  until  they  become 
distinct,  and  to  a  great  extent  independent  ethical  factors, 
and  begin  to  compete  together  for  supremacy.  In  the  early 
part  of  the  struggle  the  weaker  influences  become  subordinate, 
and  the  contest  in  most  societies  has  remained  between 
religion  and  politics,  between  the  Church  and  State. 

This,  Mr.  Spencer  shews  us  is  the  contest  now  going  on, 
and  of  which  he  ventures  to  foreshadow  the  issue.  At  first 
all  things  combined  to  give  the  advantage  to  ecclesiastioism, 
priests  were  advisers,  counsellors;  they  crowned  kings, 
controlled  wars,  inflicted  punishments,  they  were  the  cultured 
clasB  and  taught  the  young — an  ofSce  sufficient  of  itself  to 
make  them  almost  supreme — they  alone  had  the  art  of 
writing,  and  were  thus  able  to  co-operate  more  readily ;  and 
last,  they  had  accumulated  a  vast  amount  of  property  and 
wedth  with  its  corresponding  control  of  labour.  Holding  in 
its  hands  powers  natwrai  and  swpematwral  thus  great  and 
varied,  a/n  ecclesiastical  organization  seems  likely  to  be  irres^ 
istibUf  and  in  sundry  places  has  proved  irresistible.  Where 
the  original  blending  of  Church  and  State  has  given  pUioe  to 
that  vague  distinction  aa-ising  from  pa/rtial  speciaUzaMon  4if 
functioin  accompanying  social  evolution,  there  are  certain  to 
uris0  diffs^rencss  ef  aim  betweeii  the  two,  and  a  consequent 
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question  whether  the  living  ruler,  with  his  organization  of 
dvil  and  miUtary  svbordinatea,  shall  or  shall  not  yield  to  the 
organization  of  those  who  represent  dead  rulers  and  profess 
to  tuter  their  commands/ 

The  straggle  Deeds  no  exemplification.  Alike  in  the 
jealoQsy  of  a  savage  chief  for  the  tribe's  medicine  man,  in 
the  civil  wars  of  medifldval  Europe,  and  in  modern  Non- 
conformity, we  see  the  contest  between  political  and 
ecclesiastical  institutions.  That  the  influence  of  the  former 
is  predominating  will  hardly  be  questioned,  and  it  is  interest- 
ing to  notice  how,  according  to  Mr.  Spencer,  this  has  come 
about.  There  are  reasons  for  thinking  that  the  change  from 
an  original  predominance  of  the  spirittud  power  over  the 
temporal  power  to  ultimate  subju>gaMon  of  it,  is  mainly  due 
to  that  cause  which  we  have  found  in  other  cases  chiefly 
operative  in  determining  the  higher  types  of  social  organiza^ 
tion — the  development  of  industrialism. 

Already  we  have  noted  that,  while  their  extreme  servility 
of  nature  made  the  peoples  of  ancient  America  yield  unresist* 
ingly  to  an  unqualified  political  despotism  appropriate  to  the 
militant  type  of  society,  it  also  made  them  submit  humkly 
to  the  enormously  developed  priesthoods  of  their  bloody 
deities ;  and  we  have  seen  thai  kindred  connections  of  traits 
were  shown  by  various  razees  of  the  old  world  in  past  times. 
The  contrast  with  other  ancient  peoples  presented  by  the 
Greeks,  who,  as  before  pointed  out,  were  enabled  byfavowrvng 
conditions  to  resist  consolidation  under  a  despot,  at  the  same 
tim^that,  especially  in  Athens,  industrialism  and  its  arra/nge- 
ments  made  considerable  progress  among  them,  must  here  be 
joined  unth  the  fact  that  there  did  not  arise  among  the  Oreeks 
a  priestly  hierarchy.  And  the  connection  thus  exemplified 
in  classic  times  between  the  relatively  free  institutions  proper 
to  industrialism,  and  a  smaller  development  of  the  sacerdotal 
organization,  is   illustrated    throughout    Ewropeon   history. 
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aUke  in  place  and  in  time.  The  common  cause  for  these 
simuUaneotis  changes  is,  (u  above  implied,  the  modifieation  of 
nature  caused  by  svbstitution  of  a  Ufe  carried  on  under 
voluntary  co-operation  for  a  life  carried  on  under  compulsory 
co-deration — the  transition  from  a  social  state  in  which 
obedience  to  authority  is  the  supreme  virtue,  to  a  social  state 
in  which  it  is  a  virtue  to  resist  authority  when  it  transgresses 
prescribed  limits. 

The  attitude  of  mind  fostered  by  this  discipline  does  not  ' 
favour  unqualified  submission,  either  to  the  political  head  and 
his  laics,  or  to  the  ecclesiastical  head  and  his  dogmas. 
While  it  tends  ever  to  limit  coercive  action  of  the  civU  ruler, 
it  tends  ever  to  challenge  the  authority  of  the  priest ;  a/nd  the 
questioning  habit  having  imce  commenced,  sacerdotal  inspir^ 
ation  comes  to  be  doubted,  and  the  power  flowing  from  belief 
in  it  begins  to  wa/ne. 

With  this  moral  cha/nge  has  to  be  joined  an  intelleetual 
change,  also  indirectly  resulting  Jrom  development  of  indus- 
trial  life.  That  spreading  knowledge  of  natural  causation 
which  conflicts  with,  a/nd  gradually  weakens,  belief  in  super- 
natural causation,  is  consequent  on  development  of  the 
industrial  arts.  This  gives  men  wider  experiences  of 
uniformities  of  relation  among  phenomena;  and  makes 
possible  the  progress  of  science.  Only  as  fast  as  knowledge 
of  the  natural  order  becomes  so  familiar  and  so  generally 
diffused  as  insensibly  to  change  men^s  habits  of  thought,  is 
sacerdotal  a/uthority  and  power  diminished  by  it ;  and  general 
difliision  of  such  knowledge  is,  as  we  see,  a  concomitant  of 
industrialism. 

Here,  at  last,  is  suggested  the  final  question ;  What  is  to 
be  the  result  of  these  changes  ?  If  ecclesiastical  institutions 
haye  originated  and  developed  in  accordance  with  the  laws  of 
evolutioui  if  their  present  existence  is,  as  Mr.  Spencer  says 
it  is,  the  direct  result  of  these  laws — what  are  their  prospects 
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in  the  fatare?  And  what — ^for  we  cannot  help  asking 
onrflelves  the  further  question  also — ^what  will  be  the  fntnie 
development  of  the  religious  idea  ?  As  may  be  supposed, 
these  enquiries  are  not  eyaded,  although  an  answer  to  them 
is  necessarily  vague.  That  separation  of  ecclesiastical  from 
political  institutions,  foreshadowed  in  simple  societies  when 
the  dvU  nder  begins  to  dispute  occasionaUy  his  priestij^ 
function,  amd  which,  in  many  ways,  with  many  modifications^ 
a^ccording  to  their  types,  societies  have  increasingly  displayed 
as  they  have  developed,  may  he  expected  to  hecoms  complete' 
The  same  emotional  and  intellectual  modifications  which, 
while  causing  the  diminished  power  of  State-churches,  has 
caused  the  multiplication  of  churches  independent  of  the  State, 
may  be  expected  to  continue  hereafter  doing  the  like.  We 
may  look  for  increased  numbers  of  religious  bodies  having 
their  respective  differences  of  belief  and  practice.  Though, 
along  u^ith  intellectual  advance,  there  may  probably  go,  in  the 
majority  of  sects  thus  arising,  approximation  to  a  unity  of 
creed  in  essentials;  yet  analogy  suggests  that  shades  of  differ- 
ence,  instead  of  disappearing  will  become  more  numerous. 

Divergencies  of  opinion  like  those  which,  within  our 
generation,  have  been  taking  place  in  the  estahlished  church, 
may  be  expected  to  arise  in  aU  existing  religious  bodies,  and 
in  others  hereafter  formed.  .  .  •  And  along  with  the 
acquirement  of  complete  autonomy  by  each  religious  body, 
there  is  likely  to  be  a  complete  loss  of  the  sacerdotal  character 
by  a/ny  one  who  plays  the  part  of  minister.  That  relinquish" 
ment  of  priestly  authority  which  has  already  gone  far  among 
Dissenters,  wUl  become  entire. 

Leaving  structures,  and  turning  to  functions,  it  remains 
to  ask — What  are  likely  to  be  the  surviving  functions,  suppos- 
ing the  evolution  which  has  thus  far  gone  on  is  not  reversed  f 
Each  of  the  two  functions  above  described  may  be  expected  to 
continue  under  a  changed  form. 
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Though  with  the  traniUion  from  dogmatic  theism  to 
agnosticism,  aU  observances  implying  the  thought  of  propitia' 
tion  may  be  expected  to  lapse ;  yet  it  does  not  foUow  that 
there  will  lapse  all  observances  tending  to  keep  alive  a 
ctmsdousness  of  tJie  relation  in  which  we  stand  to  the 
Unknown  Cause,  and  tending  to  give  expression  to  the 
sentiment  accompanying  that  consciousness^ 

There  will  remain  a  need  for  qualifying  that  too  prosaic 
and  material  form  of  life  which  tends  to  result  from 
absorption  in  daily  work,  and  there  khU  ever  be  a  sphere  for 
those  who  are  ahle  to  impress  their  hearers  with  due  sense  of 
the  mystery  in  whieh  the  origin  and  meaning  of  the  universe 
are  shrouded.  It  may  be  anticipated,  too,  that  musical 
expression  to  the  sentiment  accompanying  this  sense  will  not 
only  survive,  but  undergo  further  development.  Already 
Protestant  cathedral  music,  more  impersonal  than  any  other, 
serves  not  unfitly  to  express  feelings  suggested  by  the  thought 
of  a  transitory  life,  alike  of  the  individual  and  of  the  race — 
a  life  which  is  but  an  infinitesimal  product  of  a  power 
without  any  bounds  we  can  find  or  imagine ;  and  hereafter, 
stu:h  music  may  stiU  better  express  these  feelings.  At  the 
same  time,  that  insistance  on  duty,  which  has  formed  an 
increasing  element  in  religious  ministrations,  may  be  expected 
to  assume  a  marked  predominance  and  a  wider  range.  .  • 
All  matters  concerning  individual  and  social  welfare  wiU 
conu  to  be  dealt  with;  and  the  chief  function  of  one  who 
stands  in  the  place  of  a  minister  will  be  not  so  much  that  of 
emphasizing  precepts  already  accepted,  as  that  of  developing 
men's  judgments  and  sentiments  in  relation  to  those  more 
difficult  questions  of  conduct  arising  from  the  ever-increasing 
complexity  of  social  life. 

In  bi'ief,  we  may  say  that,  as  there  must  ever  continue  our 
relations  to  the  unseen  and  our  relations  to  one  another,  it 
appears  not  improbable  that  there  wiU  survive  certain  repre^ 


216  BPKMOBB'B  ■OGLBBUgnCAIi  IHBTITUnOHS. 

sentatives  of  thou  who,  in  the  paat,  were  occupied  with 
observance*  and  teachings  concerning  these  two  relations; 
however  unlike  their  sacerdotal  prototypes  such  representor 
tives  may  become. 

With  regard  to  the  prospectiye  deyelopment  of  the 
religions  ideas  nnderljing  ecclesiastical  institations,  one 
word  wiU  express  Mr.  Spencer's  foreshadowing — **de'€u^ 
thropomorphism.**  From  the  time  when  the  sayage,  first 
murdering  a  war  prisoner  on  his  chiefs  grave,  believed  he 
was  propitiating  to  the  pleasure  and  passion  of  another  man 
like,  and  only  stronger  than,  the  dead  one,  to  the  present 
day;  there  has  gone  on  a  process  of  etherealiaation.  One 
after  another,  by  one  race  after  another,  as  they  develop  in 
intelligence,  the  gross  anthropomorphic  accompaniments  of 
religions  belief  have  been  rejected,  and  are  still  in  process  of 
rejection.  Some  still  cling  to  it,  some,  indeed,  shew  little 
sign  of  disappearing  in  onr  time,  but  the  future  prospect 
evolution  shews  us  is  silence — an  increasingly  inexpressible 
reverence  as  we  consider  the  power  on  all  sides  surrounding  us. 

Is  such  an  agnosticism  yet  possible  for  the  majority  of 
men  ?  Obviously  not,  as  is  shewn  us  by  the  retention  of 
more  material  forms  of  belief.  If  the  ultimate  religious  idea 
is  a  consciousness,  unsymbolizable  in  language,  it  can 
hardly  be  a  motive  or  guide  of  conduct.  It  cannot,  in  fact, 
be  religion  at  all  in  our  sense  of  the  word,  and  it  is  hard  to 
see  how  the  existence  of  ecclesiastical  institutions,  in  anv 
form,  can  be  compatible  with  it.  BtU  one  truth  must  grow 
ever  clearer ;  the  truth  that  there  is  an  inscrutable  existence 
everywhere  manifested,  to  which  we  can  neither  find  nor 
conceive  either  beginning  or  end.  Amid  the  mysteries  which 
become  the  more  mysterious  the  more  they  are  thought  about, 
there  wiU  remain  the  one  absolute  certainty — that  we  are  ever 
in  presence  of  an  infinite  and  eternal  energy  from  which  all 
things  proceed. 
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One  rises  from  the  study  of  Mr.  Spencer's  book  with 
feelings  it  is  by  no  means  easy  to  analyse.  Its  conclasions 
are  undonbtedly  subversive,  to  a  great  extent,  of  generally 
received  ideas,  and  yet  they  are  conclusions  arrived  at  by  a 
method  apparently  unimpeachable.  We  are  carried  along, 
by  a  style  almost  irresistible,  from  one  stage  of  argument  to 
another,  and  only  realize  how  far  we  have  travelled  when  we 
find  ourselves  shrinking  from  the  inferences  which  confront 
us.  That  Mr.  Spencer's  knowledge  is  so  wide  makes  us 
hesitate  as  it  were  in  our  comparative  ignorance  to  follow 
him.  That  he  has  set  himself  the  always  dangerous  task  of 
fitting  general  principles  to  existing  facts,  makes  us  ever 
suspicious  that  both  are  most  strained  when  they  most 
perfectly  harmonize.  He  seems  to  inspire  caution  at  the 
same  moment  as  confidence,  to  compel  faith  no  less  than  fear. 
His  merciless  attacks  on  what  we  believe  to  be  false,  make 
us  shudder  when  he  approaches  what  we  feel  is  true. 
Authority  influences  his  opinion  no  more  than  party  does  his 
politics,  he  is  as  careless  of  custom  as  he  is  of  creed,  and  as 
free  from  sentiment  as  from  prejudice.  There  is  no  man  in 
our  time,  except  Darwin,  who  has  shewn  such  genius  in 
collecting  and  correllating  facts.  Historians,  missionaries, 
travellers,  explorers,  seem  almost  to  write  for  him,  so  great 
is  the  use  he  makes  of  their  work  and  so  wonderful  is  his 
power  of  generalisation.  He  is  like  a  giant,  who,  in  a  virgin 
forest,  can  see  the  way,  marked  out  by  great  trees,  clearly 
before  him ;  while  ordinary  men,  misled  by  twisting  branches, 
struggle  hopelessly  and  lose  themselves  in  the  tangled 
underwood  below. 
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INTRODUCTION. 


It  seems  desirable  to  make  a  brief  statement  in  regard  to  the 
mode  of  origin  and  the  objects  of  the  Litbbpool  Mabinb 
BiOLOOT  CoHMiTTBB  as  an  introdnction  to  this  First  Report 
on  the  Fanna  of  Liverpool  Bay.*  As>  the  result  of  an 
informal  oonversation  with  some  of  the  local  naturalists,  an 
address  was  given  on  March  6th,  1885,  by  Professor  Hbbdhan 
to  the  members  of  the  Liverpool  Microscopical  Society,  point- 
ing ont  some  of  the  characteristics  of  the  Marine  Fanna,  and 
urging  the  necessity  for  an  exploration  of  the  estuary  of  the 
Mersey.  In  consequence  of  the  discussion  which  took  place 
on  this  occasion,  the  following  circular  was  shortly  afterwards 
sent  out  to  members  of  the  local  scientific  societies  and  others 
likely  to  be  interested  in  the  matter : — 

*•  MARINE    BIOLOGY. 
A  Meeting  will  be  held  in  the  Zloological  Laboratory,  University 
College,  Liverpool,  on  Saturday,  March  14th,  at  8  p.m.,  to  discuss  the 
proposed  scheme  for  a  thorough  investigation  of  the  Fauna  and  Flora 
of  the  neighbouring  seas. 

W.    A.    HlBDMAN." 

This  meeting  was  attended  by  representatives  of  the 
scientific  societies  and  museums  of  Liverpool,  Manchester, 
and  Chester,  and  by  a  number  of  the  local  naturalists. 
After  a  considerable  amount  of  discussion  it  was  unani- 
mously resolved  '*  that  steps  should  be  taken  to  investigate 
the  Marine  Biology  of  Liverpool  Bay  during  the  coming 
summer,  with  the  view  of  compiling  a  *  Fauna  '  of  the  neigh- 

*  The  L.  M.  B.  C.  Distriet,  or  Liverpool  Bay  in  a  wide  seDse,  is  that  part 
of  the  Irish  Sea  bonnded  by  the  coast  of  Lancashire,  the  north  coast  of 
Wales,  and  the  Isle  of  Man, 
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bonrhood,  the  arrangement  of  details  being  left  in  the  hands 
of  a  small  committee."  The  following  gentlemen  were  then 
appointed  as  the  Liverpool  Marine  Biology  Committee : — 

F.  Abgheb,  Esq.,  B.A.,  Crosby. 

B.  D.  Dabbibhibb,  Esq.,  B.A.,  F.G.S.,  Manchester. 

B.  J.  Habyby  Gibbon,  Esq.,  M.A.,  F.B.S.E.,  UniTersity 

College,  Liverpool. 
Professor  Hebdican,  D.So.,  F.B.S.E.,  F.L.S.,  Univer- 
sity College,  Liverpool. 
Bev.   H.   H.   Hi<}GiNB,   M.A.,  Free  ^blic    MoBonm, 

Liverpool. 
A.  Leicbbtbb,  Esq.,  Waterloo. 
Professor  A.  Milnbb  Mabshall,  D.So.,  F.B.S.,  Owens' 

College,  Manchester.* 
T.  J.   MooBB,   Esq.,  C.M.Z.S.,  Curator,  Free  Public 

Museum,  Liverpool. 
Jambs  Pools,  Esq.,  J.P.,  Liverpool. 
IsAAO  Bobebts,  Esq.,  F.G.S.,  MaghuU. 
I.  C.  Thompson,  Esq.,  F.B.M.S.,  Liverpool. 
A.  0.  Walxeb,  Esq.,  F.L.S.,  Chester. 
This  Committee  resolved  to  make  arrangements  for — 
1st,    organising  dredging,  tow-netting,  and    other 

collecting  expeditions ; 
2nd,  the  examination  and  description  of  the  speci- 
mens obtained";  and, 
8rd,  ihe  publication  of  the  results. 
It  was  intended  at  first  to  obtain  subscriptions  from  those 
interested  in  the  work  for  the  purpose  of  hiring  a  steam-tog 
for  the  dredging  expeditions,  but,  owing  to  the  liberality  of  a 
few  gentlemen  in  placing  suitable  vessels  at  the  disposal  of 
the  Committee,  that  step  has  not  yet  been  found  necessary. 

Early  in  April,  a  letter  was  received  from  Mr.  Geobok 
Holt  offering  to  provide  a  steam-tug  for  the  first  dredging 
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expedition  of  tiie  Committee.  The  expedition  took  place  on 
the  9th  of  Mi^y,  in  the  tag  ''  Merrj  Andrew/'  ohartered  by 
Mr.  HoiiT,  and  was  attended  by  most  of  the  members 
of  the  Committee  and  a  few  other  naturaliets.  After  some 
nnsacoeBsfnl  hauls  of  the  dredge  in  the  Bock  Channel,* 
opposite  Bidston  Lightbonse,  at  a  depth  of  five  fathoms,  on 
a  sandy  bottom,  when  only  a  few  Zoophytes  -  and  Polyzoa 
were  obtained,  the  ''Merry  Andrew"  proceeded  to  Hilbre 
Swash,  the  deep  channel  which  runs  northwards  from  Hilbre 
Island,  at  the  eastern  month  of  the  riyer  Dee,  and  there 
dredging,  trawling,  and  tow-netting  operations  were  carried 
on  daring  the  remainder  of  the  day.  Hilbre  Swash  is  the 
deepest  part  of  the  area  of  Liverpool  Bvir  inside  the  Bar 
Li^tship,  depths- of  nine^  ten,  and  eleven  fathoms  being 
froqaently  found  in  it.  The  bottom  varies  from  a  fine  stiff 
grey  mud  to  sand  and  gravel,  with  occasional  lumps  of  coarse 
red  sandstone,  more  or  less  covered  with  Hydroids,  Polyzoa, 
Sponges,  and  other  incrnsting  animals.  The  most  prolific 
locality  examined  was  fonnd  to  be  a  spot  close  to  the  north- 
west end  of  Hilbre  Island,  at  a  depth  of  ten  fathoms. 

The  more  important  species  obtained  in  this  expedition 
were  the  following: — + 

CcELENTEBATA. — Hydvoctinia  echinata,  Tubularia  indi- 
visa,  Oarveia  nutans ,'  Calycella  syringa^  Serttdaria 
JUicida,  Actinohba  dianthus,  and  Alcyonium  digita- 

Polyzoa.-  Crisia  eburnea,  Celleporapumicosa,  Idmonea 
serpens,  Flustra  foliacea,  ScrupoceUaria  scrupea, 
Amathia  lendigera,  GemeUaria  loricata, 

PoLYOHJBTA. — SobeUa  penicillus,  Serptda  vermictUaris. 

*  For  this  and  the  other  loealitiee  mentioned,  see  the  aoeompanying 
OhATt  (PL  XI). 

t  Pzetiminary  Moonnta,  giving  the  reaaltf  of  the  yarioiiB  expeditions, 
hftTe  heen  pablished  in  the  Liverpool  papers.  See  Ltvei^oo^  Daily  Pof  t, 
Maj  11,  May  2B,  Jnne  15,  Jane  22,  Jnly  14. 
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Cbubtaoba. — Caprella    lineaHsp   Pagwnu   bemhardus^ 

Porcellana   longicamiM^   and  P.  pUUffcheleSf  Hya$ 

araneuBp   Portunus  depu^ator,  and    Stenorhynehus 

ro8tratu». 

MoLLUSOA. — Pholaa  Candida,  Aneula  crutota,  TVitonia 

pUbeia,  Doto  caronata. 
In  the  tow  nets,  PUv/robrachia,  Medasoid  Gonophores 
(chiefly  species  of  Thaunumtias),  and  Gopepoda  were  taken 
in  great  abundance.  The  specimens  collected  were  all 
brought  to  the  Zoological  Laboratory  of  University  College, 
and  were  there  roughly  arranged  in  groups,  preserved  in 
alcohol  or  picric  acid  solution,  labelled,  and  stored  away. 

The  most  important  result  of  this  expedition  was, 
undoubtedly,  the  discovery  of  Oarveia  nutans.  This  rare 
Zoophyte  *  had  not  been  previously  found  in  this  neighbour- 
hood,  although  the  investigations  of  the  Liverpool  Marine 
Biology  Committee  have  shown  that  it  is  widely  distributed 
over  the  area,  and,  apparently,  is  fairly  abundant  in  the 
neighbourhood  of  Hilbre  Island. 

About  the  middle  of  May,  a  letter  was  received  from 
Mr.  N.  BuNDBLL,  Jun.,  offering,  on  behalf  of  the  Liverpool 
Salvage  Association,  to  allow  the  Marine  Biology  Committee 
to  have  the  use  of  the  S.S.  ''  Hyena  "  for  a  three  days'  cruise 
along  the  coast  of  North  Wales.  This  afforded  a  welcome 
opportunity  for  investigating  one  of  the  more  outlying  parts 
of  the  district  which  could  not  be  overtaken  in  a  single  day's 
expedition ;  so  it  was  decided  that  the  region  in  the  neigh- 
bourhood of  the  Great  Ormes  Head,  Puffin  Island,  and  the 
entrance  to  the  Menai  Straits,  should  be  specially  explored. 
About  twenty  naturalists  took  part  in  the  expedition,  which 
occupied  three  complete  days,  the  28rd,  24th,  and  25th  of 
May.    Between  thirty  and  forty  hauls  of  the  dredge  and  trawl 

*  See  Report  upon  the  Hydroida,  p.  99. 
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were  taken  daring  this  crnise  of  the  "  Hysna/'  and  the  collec- 
tion of  animals  obtained  was  very  considerable. 

On  the  28rd  May,  the  dredge  was  first  let  over  on  the 
western  end  of  the  Constable  Bank,  near  Llandudno.  At 
this  spot  three  hauls  were  taken  in  depths  of  from  six  to 
seven  fathoms,  resulting  in  the  capture  of  various  species 
of  Hydroids  and  Polyzoa,  Pectiruma  belgiea,  Caryites 
cassivelaunuB,  Thia  polita,  and  Lcligo  media.  Later  on  in 
the  same  day,  several  hauls  of  the  trawl  were  taken  a 
short  distance  off  the  Great  Ormes  Head,  in  depths  of 
bom.  seven  to  eight  fathoms.  Amongst  the  animals  obtained 
were: — 

Hydboida. — Coppinia  a/reta,  Tubularia  indivisa. 
FohYonMTA.—Sa>beUa/ria  alveolata, 
EoHiNODBBMATA.  —  SolosUr    pappoBttf    EchinocyamuB 
pusiUus,  Echinocardmm  cordcttum,  Cucumaria  pen^ 
tactes. 
Cbustaoba. — Hyas  eoarctaitis,  Stenorhynehus  rostratm, 

PUumnus  hirteUm^  and  Portuma  depurator. 
MoLLVBOA. — Mactra  ioUda  (large),   Mactra  $tuUorum 
(pale  variety),  Anomia  pateUiformis^  Pecten  pmio, 
Pecten  varius,  Pholas  Candida,  Trochus  zizyphinus^ 
Pleurotoma  turricula,  Fusus  graciLiSf  Murex  erina- 
ceuSy  and  Dendronottis  arborescens. 
On  the  24th  of  May,  operations  were  commenced  to  the 
north  of  Puffin  Island,*  where  several  successful  hauls  were 
taken  in  depths  of  from  eleven  to  fourteen  fathoms. 

Amongst  other  species  obtained  in  this  locality  were : — 

Gbvstaoba. — Myiia    gpirituSf    Pa/ndalua    breviroBtris, 

Hippolyte  cranchU,    Crangon   trispinosus    and   C. 

fasciatm,  Hippolyte  pusiola,  Portunus  corrugatus 

and  Eurynome  aspera. 

Pyonooonida. — Pephredo  hir8Uta(?),  AcheUa  eehinata 

*  Bee  Chart,  ¥1.  XL 
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and  A.  hispida^  PhoxichUidium  femoratum^  Phoxi' 
chilus  spinoims, 
MohLUSOA,.~Doto  caronata,  Doto  fragilia,  Eolis  grMlis, 
Mytihis  barbatus,  Anomia  patellifornm,  and  Sepiola 
aUantica. 
Later  on  in  the  day,  in  the  Menai  Straits,  nearly  opposite 
Bangor,  at  a  depth  of  about  ten  fathoms,   the  small   red 
Asoidian,   Styela    grossularia,   was    obtained    in    quantity. 
Specimens   of   Ascidia  tdrginea,   Polycyclus   savignyi^  and 
Akyonidium  gelatinosum  were  also  obtained  in  the  Straits, 
along  with  many  dead  shells. 

On  the  morning  of  the  25th,  the  third  day  of  the  crm8e» 
a  few  hauls  of  the  dredge  were  taken  in  fourteen  fathoms, 
between  Puffin  Island  and  Anglesea.  In  this  channel, 
Opkiothrix  pentaphyUum  must  be  very  abundant  since  it 
came  up  in  dredgefuls.  Amongst  the  MoUnsca  obtained 
here  were : — Modiola  barbata,  Sphenia  binghcmiy  Scrobicu- 
larva  prismatica^  Scrobicularia  cdba^  TeUina  donacina,  Saxi- 
cava  rugaaa,  Cardium  norvegicum,  and  Eledane  cirrhosa. 

The  trawl  was  then  let  down  off  Bed  Wharf  Bay,  on  the 
north  coast  of  Anglesea,  but  resulted  in  little  worthy  of 
note  except  Dentalium  entale  and  a  large  specimen  of 
EoIm  picta.  On  the  way  back  to  Liverpool,  a  few  hauls 
were  taken  in  fourteen  fathoms,  about  six  miles  to  the  north 
of  the  Great  Ormes  Head.  Here  a  large  specimen  of 
A$tropecten  irregularis  was  obtained,  with  the  rare  Annelid 
Malmgrenia  caatanea*  as  a  commensal  in  one  of  the 
ambulacral  grooves.  Amongst  the  other  species  observed 
were : — 

Htdboida  — Oarveia  nutans^  Campantdaria  verticiUata, 

SertulareUa  polyzonias  and  Sertularia  operculata. 
PoLTZOA. — Vesicularia  ipinosa* 
TuNiOATA. — Botrylioides  rvbrum, 

*  See  Report  upon  the  Vermei,  p.  149. 
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PoLTOHiESTA. — Aphvodite  aculeata, 

MoLLuscA. — Lima  loscombii  and  Corbula  gibba. 

The  most  important  forms  obtained  daring  the  ornise  of 
the  "  HjsBna"  were  : — Oarveia  rmtanSy  Ctbcumaria  pentactes, 
Maimgrenia  casUinea,  My9i$  spiritus,  Thia  polita,  Pilumnui 
hirteUus,  Pandalus  brevirostris,  Eolis  gracilis^  Eolis  picta, 
Sepiola  aUantica,  and  Loligo  media. 

The  tow-nets  were  used  frequently,  oapturing  Mednsoid 
Gbnophores,  Plewrobrachia,  many  Copepoda,  and  various 
larval  forms  (chiefly  Crustacea). 

Daring  May.  Jane.  <md  Jdy.  several  expeditions  were 
organised  to  explore  Hilbre  Island  and  the  neighbourhood  at 
low  tides.  These  were  largely  attended,  and  very  con- 
siderable collections  have  been  formed  of  the  species  living 
between  tide  marks  on  the  shore. 

Hilbre  Island  is  well  known  amongst  the  local  naturalists 
on  account  of  its  comparatively  rich  marine  fauna.  It  is 
certainly  the  most  interesting  spot  in  Liverpool  Bay  from  a 
biological  point  of  view,  and  it  would  be  the  most  suitable 
locality,  within  a  reasonable  distance  from  Liverpool,  for  the 
establishment  of  a  marine  laboratory  for  carrying  on  biolo- 
gical investigations. 

The  rocks  at  the  northern  end  of  the  Island  are  covered 
at  and  about  low  water  mark  by  a  rich  and  varied  assemblage 
of  invertebrate  animals,  and  form  a  particularly  favourable 
locality  for  certain  Hydroid  Zoophytes,  Actinias,  Polyzoa,  and 
Nudibranchs.  A  complete  account  of  the  fauna  of  Hilbre 
Island,  with  a  description  of  the  conditions,  so  far  as  they  are 
known,  under  which  the  various  species  live,  is  one  of  the 
objects  which  the  Liverpool  Marine  Biology  Committee  have 
set  before  them,  and  it  will  probably  form  a  considerable 
part  of  one  of  their  future  Reports. 

Among  the  more  important  species  which  were  found 
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last  Bummer  on  the  shores  of  Hilbre  Island  are  the  fol- 
lowing : — 

PoBiFBRA. — Syecmdra   ciliata,  Isodietya  va/rians^   Su- 

berites  camosaf  Halisarca  dujardiniu 
CosLBNTBBATA. — Clava    muUicomis^    Oarveia    nutans^ 

Ti/AuUvriaindiviia^  Tubtdaria  larynx,  Caryne  pu$iUa, 

Obelia  dichotoma,  Sertuiarella  rtigosa,  Actinoloba 

dianthus,  var.  nebula,  Cyliata  undata. 
EcHiNODEBMATA. — Echifius  escuUntus,  AsterioB  rabens, 

Echinocyamvs  ptmUua, 
PoLTCRfiTA. — Sabellaria  alveolaia,   Sabelia  penicUku, 

Siphonostomum  gelatinoaum,  Peetinaria  belgica, 
PoLTZOA. — Pedic^Uina  cemua,  var.  glabra^  Bawerbankia 

imbricataf   Anguinella   palmata,   Bugula  flabeUata 

and  B*  turbinata,  FhutrafoUaceat  Bicellaria  dUata, 

Amathia  lendigera. 
Pyonogonida. — Pycnogonwm  littorale,  PhoxiehiUu  spi- 

noma, 
Cbustaoba. — Hyas  araneus,  Stenorhynchus  rogtratuSf 

PoreeUana  platycheleSf    MyHs  flexuosa,    Caprella 

Unearis, 
MoiiLUBOA. — Tapes  pvHastra,   var.   perforans,    Pholas 

crigpata,  EoUs  degpecta,  Eolis  drummondip  EIoUm 

eoronata,  Eolis  nana,  Anctda  cristata,  Dotoearonata, 

Dendronotus   arborescens,   Tritonia  plebeia,  Doris 

pilosaf  Eledone  eirrhosa, 
TuKiOATA. — Ciona  intestinaUs,  Clavelina  lepadiformis. 

The  specimens  of  Oarveia  nutans  were  found  living,  and 
with  gonophores,  on  June  18th,  attached  to  the  rocks  just 
beyond  low  water  mark  at  the  north  end  of  the  Island, 
exactly  opposite  the  spot  in  Hilbre  Swash  where  the  species 
was  dredged  on  the  "Merry  Andrew*'  expedition,  on  May  9th. 
It  is  intended  during  next  summer  to  divide  the  littoral 
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sone  at  Hilbre  into  a  aeries  of  regions  or  snb-zones,  separated 
by  contonr  lines  parallel  with  low  water  mark/  and  to  inyesti- 
gate  the  fiE^nna  and  flora  of  each  region  separately,  so  as  to 
determine  their  characteristic  animals  and  seaweeds,  and  the 
relative  capacities  the  different  species  possess  for  with- 
standing exposure  to  air  and  sunshine.  FluatreUa  hiBpiia 
was  found,  last  summer,  attached  to  the  rock,  within  about 
one  yard  of  high  water  mark,  in  a  living  and  healthy  condition. 
From  its  position,  this  animal  can  only  be  immersed  in  water 
during  a  small  proportion  of  its  life,  at  and  about  the  time  of 
high  tide.  It  will  be  interesting  to  discover  whether  it  shares 
this  condition  with  other  marine  animals  and  to  determine 
the  nature  of  the  food  in  such  cases,  and  whether  the  species 
is  able  to  stand  considerable  variation  in  the  amount  of  its 
periodic  exposure  to  air. 

On  some  parts  of  the  Hilbre  shore,  especially  at  the 
northern  end  where  sand  and  rock  meet,  a  gregarious  tubi- 
colous  annelid,  SabeUaria  alveolata,  is  present  in  great 
abundance,  and  produces,  by  building  up  tubes  formed  of 
sand-grains,  a  loose,  porous,  but  crisp  and  brittle,  mass,  which 
crumbles  when  walked  upon,  but  which  is  constantly  being 
renewed,  and  has  its  injuries  repaired  by  the  living  annelid 
within.  This,  from  its  abundance  and  thickness,  must  have 
a  very  considerable  effect  in  protecting  the  shore  from  the 
erosive  action  of  the  sea.  The  masses,  hummocks,  pla- 
teaux, ledges,  and  small  reefs  of  this  rock-building  annelid, 
have  often  a  curious  external  resemblance,  superficial  only, 
of  course,  to  the  forms  produced  by  coral  masses  amongst 
coral  reefs  and  islands.  It  might  be  possible,  by  a  con- 
tinuous study  on  the  spot  of  this  SabeUaria  at  Hilbre,  to 
determine  what  part  the  various  factors — food,  currents, 
muddy  water,  presence  of  sand  and  rock,  exposure  to  waves, 
and  arrangement  of  animals  in  the  mass — take  in  producing 
the  different  shapes,  and  in  favouring  and  retarding  growth. 
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A  oonsiderable  amoant  of  variation  was  noticed  in  the 
relatiTB  nnmbers  of  certain  species  at  the  varions  expeditions 
to  Hilbre  Island.  As  an  example,  the  large  Dendranotiu 
orborescenB  was  almost  absent  fix>m  the  shore  eirly  in  the 
summer  (May),  while  in  July  It  occorred  in  abnndance. 
This  suggests  that  there  is  possibly  a  considerable  amount 
of  migration  from  deep  water  on  to  the  shore,  and  back 
again,  in  the  case  of  some  species  of  molluscs  and  other 
animals. 

The  discovery  of  Cla/veUna  lepadiformis  at  Hilbre  is 
interesting,  as  the  Tunicata  seem  particularly  rare  in  this 
neighbourhood.  Ckuoelina  was  dredged  in  abundance,  during 
August,  off  the  south  end  of  the  Isle  of  Man,  in  deep 
water. 

In  the  middle  of  June,  Mr.  James  Pools,  a  member  of 
the  Committee,  offered  to  provide  a  tug,  the  "  Spindrift,"  for 
a  dredging  expedition  on  the  20th  of  June.  The  channel 
between  Hilbre  Island  and  Point  of  Ayr,  on  the  Welsh  coast, 
was  chosen  for  exploration  on  this  occasion,  and,  notwith- 
standing very  unfavourable  weather,  a  considerable  amount 
of  work  was  done.  Dredging,  trawling  and  tow-netting 
were  carried  on  in  Hilbre  Swash,  in  Welshman  Gut,  and  in 
a  deep  hole  lying  a  short  distance  off  Point  of  Ayr.  In  this 
last  locality,  the  following  species  amongst  others  were 
obtained : — 

GosLBNTBBATA. — Hydroctinia  echiruxta^  Haledum  haleci- 
ntmiy  Akyonium  digitatum^  Actindoba  dianthus, 
Lafoea  dumoaa,  Sertularia  a6t€tina,  SerttUaria  aper- 
ctUata,  Sertularia  JiUcula,  Antennvlaria  antennina. 
PoLYZOA. — Idmonea  serpens,  ScrupoceUaria  scrupea, 
Amathia  IsTuUgera,  Crisia  ebumea,  Aleyonidium 
gelatinosum. 
Cbustacba. — Mantagua  aideri,  Caprella  linearis,  Mysis 
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spiritvs,  Pagvrui  bemhardus,  OaUUhea  intermedia^ 
PorUmus  arctuUus. 
MoLLUBOA. —  Natiea    catena,    TeUina    tenuis,    Sepiola 
atlantica. 

Surface  organisms  seemed  to  be  almost  confined  on  this 
occasion  to  NoctUuca  miUarie,  a  few  Gopepoda,  and  vast 
quantities  of  a  small  spherical  gelatinous  Alga.  This  last 
organism  was  met  with  again,  later  on  in  the  summer,  by 
Mr.  Thompson,  at  Penmaenmawr.* 

Probably  the  region  at  the  mouth  of  the  Dee,  lying 
between  Hilbre  Island  and  the  Point  of  Ayr,  will  prove 
a  very  good  dredging  locality,  when  carefully  investigated 
under  more  favourable  circumstances. 

It  was  thought  desirable  by  the  Liverpool  Marine  Bio- 
logy Committee  that  the  marine  fauna  at  the  extreme 
limits  of  the  Liverpool  Bay  district!  should  be  investigated, 
and  collections  made  at  these  places,  so  that  comparisons 
might  be  instituted  with  the  faunas  of  Hilbre  Island  and  of 
the  immediate  neighbourhood  of  th^  Mersey.  Oonsequently 
one  of  the  members  of  the  Committee  conducted  dredging 
and  tow-netting  observations  for  several  weeks  in  July,  in 
the  neighbourhood  of  Penmaenmawr,  and  another  member 
spent  five  weeks  in  July  and  August  in  continuous  dredging 
and  collecting  along  the  southern  end  of  the  Isle  of  Man. 
For  a  detailed  account  of  these  observations,  reference  may  be 
made  to  the  separate  Reports  upon  these  outlying  localities.! 

Several  Ascidians  {Aacidia  virginea,  Ascidia  ecdbra,  Styela 
groeetdaria  and  BotryUmdee  rubrum),  which  had  not  been  pre- 
viously obtained  in  the  district,  were  found  at  Penmaenmawr. 

^  See  Report  upon  Fauna  of  Penmaentnaufr,  p.  815. 

t  The  western  limits  are  the  Isle  of  Man  to  the  north  and  Anglesea  to 
the  south. 

X  See  Report  on  Fauna  of  Penmaenmawr,  by  I.  0.  Thompson,  F.B.M  S., 
p.  816 ;  and  Report  on  Fauna  of  Ule  of  Man,  by  Pfof.  Herdman,  D.Se., 
p.  818. 
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Amongst  the  other  more  notable  speoies  obsenred  were 
Aglaophenia  plvma,  VermUia  triquetra,  Thelepm  drcinatus, 
Amathia  lendigera,  Bugvla  flabtUata^  PhUine  aperta,  and 
Pycnogonum  Uttorale. 

The  marine  fanna  at  the  south  end  of  the  Isle  of 
Man  was  found  to  be  particularly  rich,  and  a  number  of 
rare  species  were  collected,  amongst  which  were  the  follow- 
ing:— 

PoBiFBBA. — Halisa/rca  dvjardiniij  Hymeniacidon  son- 
guinea,  Cliona  celata,  IHctyocylindrus  stuposuB, 
Chalina  limbata,  Isodictya  elegcms,  Haliehond/ria 
incrustanSf  Leucandra  gossei^  Leucandra  nivea, 
Leu4:and/ra  johnsUmii,  Leucand/ra  Jistuloia,  Aicetta 
coricLcea. 
CcBLBNTBRATA. — Oatveia  nutans,  CampamtUvria  hinckm^ 
CampanuUma  caliculata,  Phmvularia  pinnata,  Cory- 
nactii  viridis,  Polythoa  arenacea,  Sarcodictyan 
catenata,  Haieampachry8anthellum,Adamsia  p€Miata, 
Heliactis  venvsta,  Bunodes  gemmacevs,  BougainviUea 
britannica,  Thamnantias  octana,  Thaumantia* 
thompsoni,  TubtUaria  simplex, 
EoHiNODBBMATA. — AnUdon  rosaceus,  Asterina  gibboia, 

Ocnus  brunneus,  Cucumaria  hyndmanni, 
PoLTGHiBTA. — Hermodion  asnmUe,  Hermione  hystrix^ 
Harmothoe  halueti,    Sthenelais  zetlandiea,  Sagitta 
bipunctata,  FUograna  implexa, 
PoLYZOA.  —  PediceUina     gracilis,     Cella/ria    Jistulosa^ 
Schizoparella  hyaiina,  Membranipora   aurita,   Urn- 
bonula  verrucosa,  MimoseUa  gracilis,  jEtea  trunca4a 
and  jE,  recta,  Mucronella  coccinea,  Eucratea  chelata, 
▼ar.  elongata,  nov. 
Gbustaoba. — Proto  pedata,  Inachus  dorsettensis,  Eury- 
nome  aspera,  EbaUa   tuberosa,  E.  tumefacta  and 
£•  cra/nchii,  Pagvrus  cuanensis. 
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Ptonogonida. — Pephredo  hirsukt  {f)f  Phoxiehilui  ipin- 
08U8^  Phoxiehilidkim  femoratum. 

MoLLUSOA. — PectunctUui  glycimeriSf  Lima  loieombiit 
and  L.  eUiptica,  Pecten  tigrmus,  var.  co8ta4n, 
ModAolaria  marmorata^  Fisw/rella  graca,  DentaUum 
entale,  Trivia  eurapaa,  Trockus  zizyphinui,  Phasia- 
nella  pvUus,  PUurobranchus  membranaceus,  Aplyria 
punctata,  Eolis  picta,  Eolis  amoBtia,  EoU$  tricolor, 
Ooniodoris  CMtanea.  Astarte  svicata,  Venus  carina, 
Thracia  pratenuis, 

TuNiOATA. — BotryUuM  violaceus,  BotryUoidea  albicans, 

Morchellium    argus,    MorcheUioides    alderi,    n.sp., 

Clavelina  lepadiformia,  Perophora  listeri,  Diplosoma 

cryataUinvm,  CoreUa  paraUelogramma,  Ascidia  plC' 

beia,  Eugyra  glutinans,  Molgtda  occulta  and  Poly^ 

carpa  monensis,  n.sp. 

Other  members  of  the  Committee  continned,  during  the 

summer,  to  make  collections  at  Hilbre  Island,  and  varioas 

points  on  the  coast  in  the  neighbourhood  of  Liyerpool. 

Early  in  October,  a  meeting  of  the  Biology  Committee 
was  held  at  UniTersity  College,  when  all  the  collections, 
which  had  been  preserved  and  stored  in  the  Zoological 
Laboratory,  were  inspected  and  roughly  classified.  The 
conclusion  was  unanimously  arrived  at,  that  so  much  new 
and  interesting  material  had  been  brought  together  during 
the  summer's  work,  that  it  was  desirable  that  the  collections 
should  be  worked  up  by  specialists,  and  the  results  published 
before  the  next  season's  dredging  investigations  commenced. 
The  various  groups  were  then  placed  in  the  hands  of  the 
members  of  the  Committee  and  other  naturalists  who  had 
consented  to  take  charge  of  them,  and  whose  Reports  com- 
pose this  volume ;  and  shortly  afterwards,  on  October  19thy 
Professor  Herdman,  at  the  request  of  the  Committee,  laid 
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a  prelimioary  Report  upon  i^he  first  year-s  work  before 
the  members  of  the  Liverpool  Literary  and  Philosophical 
Society. 

A  proposal  was  ihen  made  that  the  Coonoil  of  that  Society 
should  undertake  the  publication  of  the  series  of  Reports,  as 
an  AppeB'dii  to  the  annual  volume  of  Proceeding$,  and  also 
as  a  separate  publication ;  being  aided,  if  necessary,  by  grants 
from  the  other  local  scientific  societies,  and  by  private  sub- 
scriptions. *     This  proposal  was  accepted,  and  the  present 
volume  is  the  result.     All  the  chief  groups  of  invertebrate 
animals  which  were  collected  have  been  reported  upon,  but 
a   few  of  the  smaller   groups,   such   as  the  Rotifera,  the 
Ostracoda,  the  Turbellaria,  and  some  others,  have  not  yet 
been  overtaken.      These,  along  with  supplementary  reports 
upon  those  larger  groups  which  need  them,  and  monographs 
upon  special  animals,  and  a  report  upon  the  fishes  of  the 
district  which  Mr.  T.  J.  Moore  has  undertaken  to  draw  up, 
will  form  the  subject  matter  of  a  second,  and  possibly  of 
several  additional  volumes,  which  will  probably  be  published 
by  the  Committee  after  one  or  two  years  of  dredging,  and 
other  investigations  in  the  locality. 

In  order  to  render  this  Fauna  of  Liverpool  Bay  as  nearly 
complete  as  possible,  the  species  recorded  by  all  previous 
investigators  have  been  discussed  along  with  those  actually 
collected  by  the  Committee.  Consequently  most  of  the 
Reports  may  be  regarded  as  including  records  of  all  the 
work  done  upon  the  particular  groups  of  animals  in  this 
District,  brought  up  to  date. 

It  only  remains  to  record  the  numerical  results  of  the 
first  year's  work  of  the  Committee;  for  all  further  details 
the  separate  reports  on  the  groups  must  be  consulted.     Prior 

*  A  list  of  the  snbsoriptions  will  be  found  on  p.  871,  at  the  end  of  this 
Tolnmc. 
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to  1858,  inyestigatora'^  in  this  locality,  as  recorded  in  Mr. 
Byerley's  Fauna,\  had  discoYcred  in  all  abont  270  species 
of  Marine  Invertebrata.  Since  that  date  there  has  been  no 
general  work  on  the  subject.  The  Liverpool  Marine  Biology 
Committee  have  to  place  on  record  altogether  918  species,  I 
of  which  at  least  286  had  not  been  found  before  in  the 
locality.  Sixteen  of  these  species  have  not  been  previously 
discovered  in  British  seas,  and  at  least  seven  species  and 
three  varieties  are  new  to  science. 

Umiversift  Gollbob.  Liyebpool, 
January f  1886. 

*  For  fall  deUdlB  in  regard  to  the  work  of  preyions  obeerrers,  see  Mr. 
Higgini*  Report,  p.  16. 

f  Appendix  to  vol.  viii  of  Proe,  Lit,  atid  Fhil.  Soe.  of  Liverpool,  1855. 

}  Inolnding  previone  reoords.  The  distriot  investigated  by  the  L.  M.  B.  0. 
is  of  somewhat  wider  extent  than  that  treated  of  by  ICr.  Byerley. 
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PIONEERS  IN  LOCAL  BIOLOGY. 
Bt  Bbv.  H.  H.  HiooiNSy  M.A. 

Thb  earlier  workers  in  the  field  of  our  local  Natural  History, 
before  the  word  Biology  in  its  more  restricted  sense  had 
come  into  use,  or  the  special  study  for  which  the  term  now 
often  stands  was  more  than  rarely  and  imperfectly  appre- 
ciated, belonged  to  a  class  of  observers  capable  of  doing 
excellent  service  to  the  science  of  their  own  day.  Take  for 
example  the  aid  rendered  to  Geology  by  conchological 
collectors.  Not  a  few  memories  are  warmly  cherished  in 
Liverpool,  of  fellow-townsmen  devoted  to  the  pursuit  of 
natural  science,  whose  contributions  to  the  literature  of  the 
subject  extended  only  to  the  occasional  appearance  of  their 
names  as  donors  of  specimens  to  authorities  such  as 
Johnston,  Je£freys,  Yarrell,  Carpenter,  Alder,  Landsborough, 
and  others. 

But  at  the  outset  of  a  series  of  papers,  the  materials  for 
which  must  to  an  important  extent  depend  on  the  use  of  the 
marine  dredge,  Liverpool  naturalists  will  be  glad  to  be 
reminded  that  one  of  the  first  explorers  of  the  sea-bottom 
for  scientific  purposes  was  a  Liverpool  merchant,  Robert 
McAndrew,  who,  with  his  friend,  Edward  Forbes,  have  left 
undying  names  amongst  the  members  and  in  the  volumes  of 
the  British  Association.  Mr.  McAndrew  was  a  liberal  con- 
tributor to  the  museums  of  Liverpool,  and  a  generous 
promoter  of  every  effort  made  to  investigate  the  Natural 
History  of  the  vicinity.  His  very  fine  collection  of  British 
and  foreign  Shells  is  now  in  the  Museum  of  the  University 
at  Cambridge.  It  is  remarkable  for  a  large  number  of  series 
illustrating  the  growth  of  shells  from  the  nucleus,  of  micro- 


PI0NBBB8   IN    LOCAL   BIOLOOT.  17 

seopio  proportions,  to  the  fall-siBed  shell.  A  considerable 
number  of  the  species  were  collected  within  the  Liverpool 
Bay.  Mr.  McAndrew  was  President  of  the  Liverpool  Literary 
and  Philosophical  Society  in  1866. 

By  far  the  best  and  most  important  memoir  claiming  to 
be  here  noticed,  has  been  thus  mentioned'*' : — 

Fauna  ov  Livbbpool,  by  Isaac  Btbbley,  F.L.S.,  M.R.G.S.E., 
Literary  and  Philosophical  Society.  Appendix  to  Pro- 
ceedings, vol.  viii.,  1868-64,  pp.  126. 

Species,  Mammalia  42,  Aves  105,  Reptilia  6,  Amphibia  6,  Pisces  100, 
MoUosca  181,  Gmstacea  70,  Lepidoptera  714,  Annelides  S8, 
Acalephffi  12,  Eohinodermata  11,  Hydrozoa  86,  Anthozoa  6, 
Polyzoa  26,  Spongia  6. 

A  valuable  work,  the  best  portions  of  which  are  those  which  were 
contributed  mainly  through  Mr.  Byerley's  own  investigations. 

Daring  the  excnrsions  of  the  L.  M.  B.  C.  in  the  sammer 
and  antnmn  of  1885,  so  small  a  number  of  vertebrate  animals 
was  collected  that  it  was  thought  better  to  defer  an  account 
of  previous  work  done  in  this  department  till  the  appearance 
of  a  second  volume ;  more  especially,  since  a  very  considerable 
amount  of  interesting  materials  might  be  collected  from 
various  sources.  Long  lists  of  Mammalia,  Aves,  and  Pisces, 
are  given  by  Mr.  Byerley  in  his  Fawna,  often  accompanied 
by  valuable  details,  especially  in  the  fishes.  Our  esteemed 
friend,  Mr.  T.  J.  Moore,  Curator  of  the  Public  Museum, 
has  given  some  short  but  valuable  communications  on  our 

« 

locally-collected  vertebrate  animals  to  the  Literary  and 
Philosophical  Society.  Most  of  these,  but  not  all,  have 
been  noticed  in  the  Proceedings  of  the  Society.  Occurrences 
of  rare  species  are  described  in  scattered  records,  which  may 
possibly  require  careful  weeding,  as  well  as  industrious 
finding. 

*  List  of  loeal  papers  on  Nat.  Hist.,  L.  N,  F.  0,  Proceeding t,  1874. 

B 
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Mr.  Byerley's  Fawna  reeorded  the  oceorrence  of  more  than 
one  specimen  of  the  bottle-headed  Dolphin,  Hyperoodon; 
also  of  the  Dormonse  and  of  the  Marten. 

The  Mollasca  of  the  districty  land,  fresh-water,  and 
marine,  are  represented  in  Mr.  Byerley's  Fatma  by  a  fine 
series  of  181  species,  of  which  128  are  marine;  most  of 
them,  with  many  others,  have  been  more  recently  taken 
within  oar  area.  The  local  workers  in  marine  shells,  most 
frequently  quoted,  are  Dr.  Donald  Cameron,  Mr.  Webster  of 
Upton  Hall,  Mr.  F.  P.  Marrat,  and  for  the  shell-less  marine 
species,  Mr.  John  Price. 

To  the  north  of  Anglesea,  within  our  area,  must  be  some 
dredging  ground  very  prolific  in  the  Mollasca ;  for  about  the 
time  when  Mr.  Byerley's  Fauna  was  printed,  the  writer  spent 
three  days  on  the  sands  and  low  rocks  of  Red- wharf  Bay, 
eight  miles  from  Beaumaris,  and  succeeded  in  collecting  84 
species,  an  unusual  number  to  be  obtained  without  the  use 
of  boat  or  dredge. 

Not  long  after,  whilst  the  writer  was  collecting  with 
Mr.  Byerley,  on  Caldy  Blacks,  in  the  river  Dee,  one  lovely 
midsummer's  morning,  betwen  four  and  five  a.m.,  the  in- 
coming tide,  approaching  from  Daw-pool  Deeps,  cut  us  ofi*, 
and  though  we  rushed  to  our  trap,  and  drove  as  rapidly  as 
possible  through  the  impatient  stream,  for  a  time  it  seemed 
more  than  likely  that  the  horse  would  have  to  swim,  and  the 
trap  be  upset.  I  venture  to  recommend  the  members  of  the 
Marine  Biology  Committee,  visiting  Caldy  Blacks  during  the 
low  spring-tide  of  a  June  morning,  to  place  a  sentinel  on  the 
out-look,  as  a  possible  substitute  for  their  own  fascinated 
powers  of  attention  to  environments.  The  following  spedes 
were  found  at  Caldy  Blacks :  —  Venus  fasciata,  a  valve, 
Trochtis  dnerarius,  Chiton  cinereus,  Doris,  three  species, 
EoliSf  one  species,  and  many  Hydrozoa. 

In  the  Crustacea,  Byerley's  list  of  70  species  includes 
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some  which  have  very  rarely  been  taken  since ;  e.g.^  Nephropi 
norvegicvs  and  Pasiphcea  sivado.  The  Entomostraca  seem 
to  have  been  chiefly  collected  by  Mr.  H.  Weightman,  who 
has  recently  occupied  the  chair  of  the  Microscopical  Society. 

After  enumerating  11  species  of  Eohinodermata,  Mr. 
Byerley  next  supplies  a  list  of  86  Hydrozoa,  in  which  for  the 
first  time  prominently  appears  the  aid  of  our  veteran  coU 
laborateur,  K.  A.  Tudor,  of  Bootle,  who  in  earlier  days  was 
a  valued  correspondent  of  some  of  the  most  distinguished 
men  in  ''  Marine  Biology/'  including  Alder,  Hancock, 
Landsborough,  and  Mr.  Bean  of  Scarborough. 

The  writer  has  selected  from  the  Fauna  some  remarks  by 
Mr.  Byerley,  on  Actinia  troglodites,  as  illustrating  the  true 
spirit  of  a  Biological  Observer : — 

Actinia  trogloditet. 

Has  been  found  in  pretty  good  numbers  upon  the  Leasowe  shore 
and  near  Egremont  slip.  I  have  kept  as  many  as  eight  or  ten 
together  for  upwards  of  six  weeks.  They  were  very  often  ill-used  for 
want  of  a  fresh  supply  of  sea  water,  but  seemed  to  be  most  tolerant 
under  the  infliction.  It  was  seldom  until  after  having  been  kept  for 
ten  or  twelve  days  in  the  same  water  that  they  began  to  droop  con- 
siderably, and  they  were  speedily  restored  by  a  change.  No  food  was 
given  at  any  time.  At  first  they  threw  off  a  great  number  of  germs  or 
ova,  which,  before  they  were  extruded,  could  be  plainly  seen  through 
the  external  envelope,  and  especially  at  the  bases  of  those  specimens 
which  had  not  attached  themselves,  and  could  be  turned  over  for  exam- 
ination. It  appeared  quite  clear  to  me  that  these  germs,  young  actinia 
(or  whatever  tliey  may  be  called),  made  their  exit  through  breaches  of 
continuity  in  the  outer  envelope,  near  its  junction  with  the  basal  disk, 
and  sometimes  through  ragged  apertures  in  the  base  itself;  in  fieust, 
I  have  hooked  out  the  germs  which  were  just  on  the  point  of  emerging 
with  a  blunt  probe,  which  was  delicately  used,  and  did  not  make  the 
opening.  The  germs  were  about  the  size  of  a  pin's  head,  and 
perfectly  globular ;  they  showed,  by  careful  watching,  a  very  sluggish 
motion.  Three  or  four  were  put  into  a  wide-necked  li-oz.  bottle, 
having  a  ground  glass  stopper,  with  sea  water,  and  were  intended  for 
a  microscopic  inspection  in  the  evening;  they  were  quite  forgotten 
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however,  and  at  the  expiration  of  two  months  one  was  found  to  have 
become  developed  into  a  perfect  but  very  small  actinia.  It  is  now 
(after  six  months)  alive,  but  has  never  increased  in  size ;  it  continues 
closely  shut  up,  when  there  is  a  fresh  supply  of  water,  for  some  days, 
but  after  a  week,  and  from  that  to  a  fortnight,  fully  expands  again. 
For  this  reason  the  water  has  not  been  changed  more  than  six  times 
since  it  has  been  in  my  possession.  No  pabulum  of  any  kind  has 
ever  been  given.  It  seems  to  make  no  di£ference  whether  the  stopper  is 
kept  in  the  bottle  or  not,  so  far  as  the  animal's  health  is  concerned. 
These  creatures  were  shy  of  expanding  during  the  day,  and  then  were 
as  flat  as  a  coin.  I  used  always  to  pay  them  a  visit  before  bedtime, 
knowing  that  I  should  be  repaid  by  a  view  of  their  full-blown  expan- 
sion during  the  previous  darkness.  The  stimulus  of  candle  light  used 
to  set  their  tentac^a  in  active  motion,  without  making  them  "  retire 
for  the  night.*' 

Mr.  Byerley  is  still,  and  we  trust  may  long  continue  to 
be,  with  ns ;  more  cannot,  therefore,  be  said  than  that  the 

» 

author  of  the  Fauna  was  more  anxious  for  justice  to  be  done 
to  the  labours  of  his  friends  than  to  his  own ;  a  proclivity 
which  may  account  for  the  following  sentence  in  the  preface 
to  the  Fauna : — 

**  These  remarks  are  made  as  an  apology  for  any  short-comings  in 
this  first  attempt  at  a  Fauna,  the  materials  for  which  mast  always  be 
receiving  additions,  and  thus  it  never  can  be  perfect.  Much  as  I  may 
feel  on  my  own  account,  I  must  not  dilate  upon  its  imperfections,  in 
justice  to  several  industrious  workers  who  have  kindly  assisted.  Whilst 
dredging,  the  Rev.  H.  H.  Higgins,  Messrs.  Webster,  Samuel  Archer, 
Marrat,  and  Cameron,  afforded  the  greatest  help  ;  without  their  efforts 
much  of  the  information  relative  to  the  creatures  in  the  neighbouring 
waters  could  not  have  been  obtained.  The  last-named  gentleman 
undertook,  single-handed,  the  not  over  agreeable  or  safe  duty  of 
dredging  the  Mersey.*' 

That  Mr.  Byerley  still  continues  to  take  a  lively  interest 
in  our  Local  Marine  Biology,  is  evident  by  a  note  the  writer 
received  from  him,  January  28rd,  1886 : — 

'*I  should  be  very  glad  if  you  will  keep  a  good  look  out  for 
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RoetUuea  when  aggregated  in  patches.  I  saw  one  of  these  at  Hilbre, 
where  they  had  collected  together  in  myriads,  forming  a  circumscribed 
red  patch  about  four  or  five  feet  in  diameter.  When  I  put  my  hand 
into  it,  it  came  out  of  the  water  completely  covered  with  the  littld 
globules,  all  of  a  deep  pink  colour,  so  very  different  from  the  clear 
hyaline  aspect  of  them  as  we  usually  find  them  Similar  patches  have 
been  observed  by  Dr.  GoUingwood,  and  more  recently ;  but  the  animals 
forming  them  were  not  examined.  It  is  very  desirable  to  know  if  this 
is  a  matter  of  not  unusual  occurrence,  and  what  purpose  it  serves  in 
the  economy  of  the  animal.  In  the  Southampton  water  a  Flagellate 
animalcule,  Peridinium  fweum^  I  think,  aggregates  in  the  same  way. 
but  not  in  patches,  as  it  is  generally  diffused,  and  continues  to  embrown 
the  Southampton  water  from  the  end  of  July  to  September.*' 

Amongst  the  sons  of  biological  toil  on  the  shores  of  the 
Mersey  and  the  Dee  no  one  has  gained  a  wider  reputation,  or 
secured  a  larger  amount  of  affectionate  regard,  than  the 
writer's  very  old  friend,  John  Price,  M.A.,  St.  John's,  Cam- 
bridge, out  of  whose  many  eligible  characteristics  one  alone 
shall  here  be  noticed — his  facility  in  finding  stores  of  natural 
beauty  and  instruction  in,  apparently,  the  most  barren  scenes 
and  objects.  His  "  History  of  Birkenhead  Shore  "  was  pub- 
lished in  ten  or  twelve  numbers  of  Old  Price's  Remain$f 
1868-64.  Only  the  Ctenophora  can  now  be  mentioned — 
Beroe  and  Cydippe,  with  which  the  name  of  Mr.  Price  will 
long  be  associated. 

His  first  introduction  to  Cydippe  occurred  at  the  Wood- 
side  slip : — 

"  My  eye  fell  upon  a  smaU  object  of  transcendent  brilliancy  lying  in 
a  crevice  on  the  wet  stones  just  left  bare  by  the  ebbing  tide.  It  looked 
like  a  pebble  of  the  finest  rock  crytal,  fashioned  with  consummate  skill 
into  the  shape  of  a  diminutive  melon.  After  gazing  on  it  in  amaze- 
ment, I  took  it  up  and  found  it  was  composed  of  a  firm  but  tremulous 
jelly,  about  the  size  of  a  nutmeg,  and  exhibited  on  its  eight  ribs  the 
most  exquisite  sculpturing  I  had  ever  seen,  like  the  engravings  of  a 
signet  ...  Its  perfect  transparency  was  most  remarkable.  .  . 
It  was  indeed  *  a  gem  of  purest  ray  serene. 


f  t> 
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''It  is  ourious  to  think  that  these  two  gentle  creatures,  Cydipfk 
and  Beroe,  which  I  encountered  at  such  a  long  interval,  and  with 
which  I  became  such  good  friends,  proved  to  be  mortal  enemies! 
At  least,  that  the  BeroU  should  be  the  natural  foe  of  the  Cydippe, 
which  she  pursues  and  swallows,  one  after  another  (if  small  enough,  to 
the  number  of  three,  four,  or  even  five),  till  the  ingerent  and  ingesta, 
both  equally  transparent,  look  like  a  gauze  bag  crammed  with 
decanters !  Whilst,  if  the  victim  be  the  larger  of  the  two,  as  is  very 
often  the  case,  the  captor  will  fasten  on  its  prey  like  a  lamprey,  and 
take  a  large  piece  out  of  the  side,  leaving  the  poor  unresisting  Cydippe 
to  sail  about  with  cabin  window  wide  open." 

The  paper  on  ''Beroi'd  Babies"  {Remains,  p.  682),  directs 
the  willing  observer  to  select,  at  the  close  of  summer,  ''a 
large  damaged  specimen  of  Beroe  "  which  he  would  reject  for 
any  other  purpose,  .  .  *'  and  place  it  in  a  sample  bottle 
of  very  clear  sea-water;  this  will  soon  swarm  with  eggs/* 
These,  in  his  own  metaphorical  style,  Mr.  Price  discourses 
on,  especially  noting  that  from  the  very  first  they  are  ''  so 
very  like  their  own  mama."  Begarded  as  Hydrozoa,  this 
might  be  noteworthy. 

In  the  correspondence  elicited  by  the  preparation  of  the 
present  paper,  the  writer  received  the  following  note  : — 

Jan.  23,  1886. 
Dear  Mr.  Higgins,— I  ought  to  have  stated  that  C.  pileus  was 
always  abundant  at  Birkenhead,  O.  pomiformU  rare,  but  perhaps  often 
unnoticed ;  Beroe  ovata  only  occasional,  sometimes  tinted  mauve,  some- 
times olive-grtfen.  Alcinoe  vermiformis  (Guvier),  which  Patterson  called 
Bolina  kibemioa,  occurred  twice  only  as  marvels !  I  made  fifty  draw- 
ings of  the  first  I  saw !  I  met  with  several  swimming  past  the  little 
pier  at  Blairmore,  on  the  north  side  of  the  Clyde,  and  caught  one 
which  greatly  astonished  Mr.  Young,  curator  of  the  Glasgow  Museum. 
It  is  a  creature  of  extraordinary  beauty,  and  very  curious  structure : 
*'  vermiformis  "  is  a  bad  name,  referring  only  to  some  very  small  wrigg- 
ling tentacles,  at  the  edge  of  the  mouth.  Look  for  him  at  the  obsolete 
Monks'  Ferry  slip,  south  side,  at  half-flood  or  ebb.  *'  Nature  is  true  to 
herself,'*  said  £d.  Forbes,  and  there  the  creature  came,  twice,  at  any 
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rate.  The  same  ie  a  good  station  for  Oydippg^  and  Bero$\  and  Medium; 
and  the  shore  and  walls  are  mont  productive^  in  great  variety,  A  large 
tAodfty-looking  Cydippe  is  very  apt  to  be  "  in  spawn,"  and  the  ova  will 
Jhatf  visible  to  the  naked  eye,  and  may  be  mistaken  for  Noetiluea  (see 
Bemaine,  **  Beroid  Babies.")  A  ruihUght  shews  such  objects  extremely 
well. — Onr  kind  regards  to  all.  Yours  truly,  J.  Pbiob. 

These  lines  will  elicit  heartfelt  admiratioD  and  sympathy 
in  all  who  know  the  painful  circamstances  under  which  they 
were  written. 

Mr.  Price  regards  Cydippe  as  the  most  beantifdl  of  all 
invertebrate  living  things.  When  Cydippe  is  seen  in  perfec- 
tion, the  writer  is  quite  inclined  to  agree  with  the  estimate  of 
Mr.  Price,  who  adds : — 

I  never  saw  Beroe  take  any  food  but  Cydippes,  nor  Cydippe  any 
but  a  very  ghost-like  Shrimp  with  staring  eyes  (Mysief)^  refusing 
other  Crustacea.  Two  large  Cydippes  were  dissolved  away  in  four  and 
a  quarter  hours,  and  then  replaced  by  two  others.  Cydippee  may  be 
often  taken  with  the  vessels  full  of  a  nulky  fluid,  which  shews  the 
further  process  of  digestion  admirably.  The  Beroe  is  too  flimsy  to 
shew  this  so  well.  The  trains  and  cilia  work  briskly  after  beiug 
swallowed.  Query — How  can  the  Beroe  bite  a  hole  out  of  the  Cydippe 
when  too  large  to  bolt  ? — See  Remains. 

The  Livebpool  Naturalists'  Sorap  Book. — Issned  in 
the  form  of  a  pamphlet,  with  lithographic  text.  Sixteen 
monthly  numbers  appeared,  commencing  March,  1868.  A 
copy  may  be  consulted  in  the  Free  Public  Library.  A  few 
brief  extracts  only  can  here  be  given  : — 

1.  Are  Shrimps  nocturnal  ? 

Their  habits,  as  observed  in  aquaria,  indicate  that  Shrimps  am 
noctural,  but  Prawns  diurnal  animals  (p.  4).    Thomas  J.  Moore. 

2.  Reasons  for  including  b'lintshire  in  the  Liverpool  district. 
F.  Archer,  p.  82. 

S.  Hidden  marine  shells  and  the  tracks  they  make.  F.  P.  Mariat, 
p.  126. 

4.    Syrinx  karveii,  two  or  three  specimens.     Long  and  interesting 
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moiphological  and  anatomical  detaUs,  p.  142.  Charles  H.  Brown, 
Sonthport.    Locality,  where  S.  harveii  was  taken,  not  certain. 

6.  Entomostracon.  New  to  the  district ;  described  and  figured  hy 
T.  J.  Moore,  p.  216. 

0.  Annelid.  New  to  the  district;  described  and  fignrad  bj 
T.  J.  Moore. 


7.    Alga.    DeUiieria  sangidnea. 

Thomas  J.  Moore. 
Sepiola  atlantica^  Formby. 
Clava  multieomii,  Dingle. 
Bledons  drrhotun^  Mersey,  with 
very  interesting  and  fnll  details. 
Portunui  arcuatut.    On  the  bar. 
Mysis  Chanudeon,  Bootle. 
Oorystes  oamvelaunus. 


Near  the  Alt.    C.  S.  Gregson. 

F.  P.  Marrat. 
Marine  Algae,  19.  44.  21.  10.  5. 

Total  09. 
Mr.  Marrat's  Algae  were  fonnd  in 

the  restricted  district,  and  were 

carefully  identified. 


Comparatiyely  small  space  is  given  in  the  Liverpool 
Natoralists'  Scrap  Book  to  Marine  Biology.  Other  kindred 
sabjects  occupy  five-sixths  of  the  volnme. 

On  Jnne  22nd,  1865,  during  an  expedition  of  the  Liver- 
pool Naturalists'  Field  Club  in  the  steamer  ''Eblana," 
Mr.  F.  P.  Marrat  collected  the  following  species  of  Algad  on 
the  shores  of  PufBn  Island,  at  the  entrance  to  the  Menai 
Straits.  The  names  are  taken  from  Harvey's  Phycologia 
Britannica : — 


Phyllophora  rubens 
Halidrys  tiliquosa 
GoraUina  officinalis 
Jania  ruhens 
Enteromorpha  ramidosa 
Enteromorpha  intestinalis 
Enteromorpha  oompreua 
Hydnea  purpurascens 
Qdidium  oorneum 
Oeramium  dsslongchampiii 
Ceramium  rubrum 
Rhizodanium  riparium 


Deletteria  sanguinea,  very  rare  and 

bad 
Delesaeria  sinuosa 
Delesseria  alata 
Rhodymenia  dliata 
Dumoti  tia  fihfomii$ 
Clndophora  Jlexuoia 
Phyllophora  memhranifoUa 
Cladostephus  tpongio8U$ 
O/adostephus  verticiUatus 
Porphyra  vulgarU 
Oladophora  diffusa 
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Ptilota  isrioea  Oladophora  rupeitru 

PiUota  plutnosa  Clttdophora  rudolphiana 

Ulva  linea  Bryop$i$  jdumoia 

Oriffithsia  setaoea  Aipsroooecus  echinatui 

Qriffithsia  equUeti/olia  ChordariaJlageUiformis 

Tridaa  edulis,  a  torn  specimen  De$mare$tia  aculeata 

SphaoeUiria  plumoia,  rare  Graeilaria  oonfervoidei 

Spkacdnria  tenparia  Rhodomela  iubfiuoa 

SphaeeltiHa  cirrhosa  Mehbesia  faseiculata 

Sphaedaria  fusea  Chondrtu  critpuB 
diudaphora  Icetevirem 

* 

To  Gnthbert  CoUingwood,  M.A.y  M.B.,  author  of  Ramble$ 
of  a  Naturalist  on  the  Shores  of  the  China  Sea,  Hon.  Sec.  of 
the  Liverpool  Literary  and  Philosophical  Soc.,  1860-65, 
most  be  assigned  a  distinguished  place  amongst  the  pioneers 
of  our  local  Natural  History;  and  though  his  writings, 
attractive  in  style  as  they  are,  indicate  a  compiler  and  a 
chronicler  rather  than  an  investigator,  he  was  a  zealous 
worker  as  well  as  a  wide  and  an  appreciative  observer. 

In  two  papers  published  in  the  Proceedings  of  this 
Society,  1868-4,  on  the  Geological  Fauna  and  the  Historic 
Fauna  of  the  District,  Dr.  Gollingwood  has  quoted  a  very 
large  number  of  authorities,  principally  on  the  fossil  remains 
or  recent  occtlrrences  of  vertebrate  animals. 

In  June,  1859,  September,  1860,  and  January,  1861, 
Dr.  Gollingwood  published  in  the  Annals  and  Magazine  of 
Natwal  History,  three  papers  on  the  Nudibranchiate  Mol- 
luscs of  the  Mersey  and  the  Dee,  from  which  the  following 
list  is  taken : — 

List  of  thk  Nudibranchiata  of  tub  Mkbsky  and  thx  Dkk. 

1.  Dwii  tubereulata.    Mersey  and  Dee ;  common. 

2.     johnstani.    Mersey  and  Dee  ;  once  or  twice. 

8.    proxima,    Mersey  and  Dee ;  common  (found  nowhere  else). 

4.    bUameUata,    Mersey  and  Dee ;  abandant. 

5.    pUoia,    Mersey  and  Dee ;  not  onoommon. 
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6.  Doris  subquadrata.    Dee ;  onoe  (the  second  known  speoimen). 

7.    depressa.    Dee;  once. 

8.  Polyoera  letionii.    Between  Mersey  and  Dee ;  once. 

9.    ooeUata.    Mersey  and  Dee ;  occasional. 

10.  Anoula  oristata.    Mersey  and  Dee ;  common. 

11.  Tritonia  hombergii.    Mersey  and  Dee ;  occasional. 

12.    plebeia,    Mersey  and  Dee ;  occasional. 

15.  Dendronotm  arboresoens.    Mersey  and  Dee ;  common 
14.    Doto  coronata.    Mersey  and  Dee ;  very  common 

16.  Eolis  papilloga.    Mersey  and  Dee ;  common. 

16.     coronata,    Mersey  and  Dee ;  common. 

17.  -^^  drummondi.    Mersey  and  Dee ;  very  common. 

18.  rufibranohialis,    Mersey  and  Dee ;  not  uncommon. 

19.  landshurgii,    Mersey  and  Dee ;  rare. 

20.  oondnna,    Mersey ;  common  (the  second  known  locality). 

21.  olivacea.    Dee :  once  taken. 

22.  aurantiaoa.    Mersey  and  Dee ;  common. 

23.  picta.    Mersey  and  Dee ;  not  uncommon. 

24.  exiyua,    Mersey ;  apparently  rare. 

26.  despecta.    Mersey ;  common. 

26.  Embletonia  pallida,    Mersey  (the  only  known  locality) :  very  rare. 

27.  Antiopa  cristata.    Dee  ;  occasional. 

28.  Antiopa  hyalina.    Dee  (the  only  known  locality) ;  very  rare. 

All  these  papers  are  excellent,  bnt,  in  the  Annals,  they 
are  8o  thoroaghly  within  easy  reach  of  stadents  that  any 
lengthened  reference  to  them  would  be  needless  in  the  pre- 
sent paper.  Bat  let  those  who  feel  inclined  to  study  this 
beantiful  groap  by  all  means  read  these  three  papers  in  the 
Annals.  It  is  truly  refreshing  to  find  objects  of  natural 
beauty  exciting  a  freshness  of  enthusiasm  that  is  easily  lost 
but  impossible  to  be  recovered. 

About  the  same  time,  1859,  John  Baker  Edwards,  Ph.D., 
F.C.S.,  read  a  paper  before  the  Literary  and  Philosophical 
Society,  on  "The  Marine  Animals  of  the  Mersey  Shore," 
with  especial  reference  to  the  management  of  marine  aquaria 
for  the  study  of  the  habits,  life-histories,  and  physiology  of 
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oor  local  speoies.  Dr.  Baker  Edwards  was  a  very  energetio 
and  successful  worker  in  aqnaria,  thus  becoming  a  pioneer 
in  an  advanced  department  of  oar  local  Biology. 

The  Liverpool  Naturalists'  Field  Club,  since  its  estab- 
lishment in  1860,  has  held  many  expeditions  for  dredging, 
and  excursions  to  various  parts  of  the  coast.  At  the  close 
of  each  year,  prizes  in  the  form  of  books  on  Natural  Science 
are  given  to  the  most  successful  collectors.  Two  prises  have 
been  gained  in  AlgsB,  two  in  marine  shells,  and  two  in 
Hydrozoa  and  Polyzoa.  In  the  latter  classes,  the  collection 
made  by  Mr.  and  Mrs.  Howard  Chapman,  wholly  from 
specimens  found  on  the  shore,  was  remarkably  good,  and 
contained  many  rare  forms. 

The  Chester  Society  of  Natural  Science  has  published  its 
Proceedings  in  three  parts,  well  worthy  of  the  scientific 
work  they  represent,  which  does  honour  to  the  distinguished 
founder  of  the  Society,  Charles  Eingsley,  Canon  of  West- 
minster. 

Dr.  Henry  Stolterfoth,  M.A.,  in  Proc.  C.S.N.S.,  Part  2, 
1874,  gives  a  List  of  Diatomaceae  found  in  Chester  and  the 
district,  and  Cwm  Bychan,  N.W.  Very  many  of  the  species 
were  collected  in  the  estuary  of  the  Dee.  The  list  is  copious, 
and  occupies  twelve  pages.  Fifty-eight  genera  are  included, 
of  which  Navicvla  alone  is  represented  by  eighty  species. 
The  same  author  contributes  to  Part  8,  a  paper  on  ''  Surface 
dredging  on  the  Dee."  The  paper  describes  many  special 
forms  of  microscopic  life  found  on  the  surface  of  the  estuary 
of  the  Dee,  with  the  author's  method  of  collecting  them. 

Mr.  J.  D.  Siddall  has  contributed  to  Part  2  an  excellent 
paper  on  the  Foraminifera  of  the  Biver  Dee.  About  184 
species  are  recorded,  and  Mr.  Siddall  makes  some  valuable 
observations  upon  the  living  Foraminifera.^ 

*  S6«  Mr.  Siddairs  "  Beport  apon  the  Foraminifera  of  the  L.  M.  B.  G. 
DiBtrioi,*'  p.  44.— Ed. 
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Mr.  A.  0.  Walker,  F.  L.  S.,  althoagh  one  of  the  most 
thoroagh-going  of  our  local  Pioneers  in  Marine  Biology, 
has  given  his  name  less  freqaently  than  his  valaable 
assistance.  In  the  opening  pages  of  Part  2,  P.C.S.N.S., 
occurs  a  short  paper  of  his,  entitled,  "  Observations  on 
Phenomena  connected  with  the  deposition  of  Sediment  at 
the  present  day  in  the  estuary  of  the  Dee,  and  their  bear- 
ing upon  older  deposits."  It  is  a  short  paper,  but  leads 
to  results  higher  than  even  the  finding  of  rare  or  undescribed 
species.  Very  little  has  been  done  locally  in  the  philosophy 
of  life  at  the  bottom  of  the  sea. 

Fbee  Publio  Museum  of  Liverpool. 

The  specimens  now  exhibited  in  the  table  cases  as  British 
representatives  in  the  six  groups  assigned  to  Sertularian 
and  allied  Zoophytes,  and  to  the  Polyzoa,  were,  with  few 
exceptions,  collected  on  the  shores  of  the  Mersey  and  the 
Dee,  by  the  Rev.  Henry  H.  Higgins,  and  were  by  him  pre- 
sented to  the  Museum,  together  with  many  of  the  exhibited 
British  representatives  of  the  Marine  MoUusca. 

Liverpool  Naturalists'  Journal. — Published  in  connection 
with  the  Liverpool  Naturahsts*  Field  Club.  Printed  in 
monthly  numbers,  of  which  20  appeared,  commencing 
June,  1866. 

It  was  designed  to  be  "an  organ  by  means  of  which  naturalists 
might  record  their  observations  and  communicate  their  ideas  for 
their  common  benefit/' 

The  Journal  contains  about  120  communications,  which,  though  not 
confined  to  local  natural  history,  include  much  information  on  the 
subject.  Amongst  the  contributions  of  a  more  general  character 
may  be  mentioned  a  valuable  series  of  papers  on  the  '*  Develop- 
ment of  Plants/'  by  J.  B.  Kevins,  M.D  ,  and  various  articles  by 
F.  Aboher,  Jun.  A  copy  may  be  consulted  in  the  Free  Public 
Library  of  LiverpooL* 

*  List  of  ]ocal  papers  on  Nat.  Hist.,  L.N.F.C,  H.H.H.,  1874. 
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No.  5,  p.  77.  I.  Byerley.  SpontaneonB  fission  in  Anthea 
cereus  and  Sagartia  ca/ndida.  The  latter  into  four  fragments. 
The  writer  noticed  indications  of  a  similar  action  in  a  stony 
coral,  Halamitra,  but  is  anable  to  recover  the  paper  in  which 
the  phenomenon  is  described. 

No.  14,  p.  165.  I.  Byerley.  Tenacity  of  life  in  the  cilia 
of  a  mussel,  and  in  a  Littorina, 

T.  J.  Moore.  Cuttle-fish,  Sepia  officinalis,  from  Burbo 
Bank. 

No.  16,  p.  174.  W.  Banister.  Habit  in  Dianthvs  plu- 
mosa,  of  throwing  o£f  mucus  when  irritated. 

The  communications  made  to  the  Liverpool  Naturalists* 
Journal  were  almost  entirely  botanical. 

Transactions  of  the  Historic  Society  of  Lancashire 

AND  Cheshire. 

A  considerable  numher  of  papers  on  local  Zoology  and 
Botany  may  be  found  scattered  in  these  Transactions  ; 
very  few,  however,  relate  to  the  special  subject  of  the 
Report. 

Thomas  Comber.     Trans,,  vol.  xi,  1859. 

"  List  of  Diatomaceae  found  in  the  vicinity  of  Liverpool." 
Mr.  Comber  offered  this  paper  as  a  contribution  to  the  Flora 
of  Liverpool,  already  fairly  represented  in  most  of  the  other 
groups.  The  list  contains  257  species,  included  in  fifty-one 
genera,  and  has  been  named  and  arranged  after  W.  Smith. 
Mr.  Comber  mentions  as  his  fellow- workers,  O.  Mansfield 
Browne,  T.  Sansom,  and  L.  Hardman. 

Richard  A.  Tudor.     Trans.,  vol.  viii,  1856. 

*'  General  Remarks  on  the  Natural  History  of  the  Shores 
of  the  Mersey."  Mr.  Tudor's  name  occurs  in  the  Annals, 
and  in  the  volumes  of  the  Ray  Society  as  a  correspondent 
and  fellow-worker  with  the  distinguished  authors  of  Mono- 
graphs, but  his  published  remains  are  so  uncommon  that  the 
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writer  was  gratified  in  finding  some  short  extracts  from  the 
above-named  paper. 

"  In  many  patches,  nearer  to  high  water  mark,  on  the  shore,  maj 
be  obseryed  millions  of  worm  oasts.  These  are  produced  by  the  lob  or 
lag-worm.  A  few  inches  from  the  cast  may  invariably  be  seen  a  ronnd 
hole,  through  which  the  animal  came  and  fed  while  the  tide  covered  the 
surface ;  and  the  cast  is  deposited  after  the  nutritious  portions  have 
been  extracted.  These  creatures  are  very  much  sought  for  by  fisher- 
men, and  when  first  taken,  they  display  the  prismatic  colours  very 
beautifidly  by  their  movements.  The  rings  of  the  head  of  this  animal 
are  very  peculiarly  constructed,  forming  a  regular  cone,  which  it  has 
the  power  of  drawing  in  and  extending  as  circumstances  require.  In 
these  localities  the  ripple  marks,  formed  by  the  recent  action  of  the 
water,  present  very  beautiful  appearances,  and  the  shade  produced  by 
the  varying  altitude  of  the  sun  cannot  but  attract  the  attention  of  the 
observer.    They  partake  of  great  similarity  in  shape  and  character.*' 

On  Febmary  8rd,  1886,  the  writer  received  a  note  from 
Mr.  B.  A.  Tndor,  who  speaks  of  having  collected  on  the 
shores  of  the  Mersey,  with  Mr.  Johnson,  Curator  of  the 
Boyal  Institution ;  and  in  the  Isle  of  Man,  with  Professor 
Edward  Forbes.    Mr.  Tador  has  now  entered  his  89th  year. 

The  following  table  is  a  Report*  drawn  up  by  Mr.  Byerley 
and  Dr.  GoUingwood,  in  behalf  of  a  Dredging  Committee  of 
the  Estuary  of  the  Mersey,  appointed  by  the  British  Associa- 
tion, at  the  Oxford  Meeting,  1860. 

NAMES    OF  COMMITTEE. 
Da.  J.  GwTN  Jeffreys.  Isaac  Btbrlet. 

Da.  G.  CoLLiNOWooD.  Da.  J.  B.  Edwards. 

Rey.  H.  H.  HiGoiNS.  TkoB.  J.  Mooke. 

The  writer's  desire  to  collect  together  as  many  as  possible 
of  his  old  Natural  History  friends,  some  of  them  very  old 
friends,  yet  all,  with  two  exceptions,  still  living,  arose  from 
his  recognising  the  issne  of  the  present  volume  as  epoch- 
making  in  the  study  of  the  Fauna  of  the  Liverpool  Bay. 

*  From  Brit,  Anoe.  Report  for  1861. 
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On   SHALLOW  WATER  FAUNAS. 
By  A.  MiLNBS  Marshall,  M.A.,  M.D.,  D.So.,  F.R.S., 

BCTBB  PBOrSSSOB  OF  ZOOLOOT  IB  OWBMB  OOLLBOB. 

Animals  may  be  classed  accordiog  to  their  habitat  as 
terrestrial  or  aquatic,  and  the  latter  subdivided  into  fresh 
water  forms  and  marine  forms.  The  marine  fauna,  again, 
falls  very  natarally  into  three  main  groups, — the  shallow  water 
and  shore  animals,  the  deep-sea  animals,  and  the  pelagic  or 
oceanic  animals. 

The  entire  animal  kingdom  may'  thus  be  divided  into 
five  groups  ;  and,  although  it  is  impossible  to  separate  these 
by  sharp  boundary  lines,  and  an  animal  may  in  the  early 
stages  of  its  existence  belong  to  one  group,  and  when  adult 
to  another,  yet  the  division  is  very  generally  accepted  as  a 
real  and  natural  one,  and  it  is  both  possible  and  profitable  to 
enquire  into  the  general  characters  of  the  several  groups, 
and  to  attempt  to  determine  their  mutual  relations. 

I  have  chosen  shallow  water  animals  as  the  subject  of  the 
present  paper,  because  it  is  with  these  that  the  Liverpool 
Marine  Biology  Committee  will  be  chiefly  concerned ;  and 
I  propose  to  confine  myself  to  the  general  characters  of  the 
shallow  water  fauna,  and  its  relations  to  the  other  great 
groups.  The  application  of  these  general  principles  to 
the  special  features  of  the  area  with  which  the  Committee 
is  occupied  will,  I  think,  be  wisely  postponed  until  further 
knowledge  and  experience  of  its  fauna  have  been  acquired. 

The  materials  for  the  preparation  of  this  paper  are  mainly 
derived  from  the  reports  of  the  various  dredging  and  exploring 
expeditions  which  have  been  sent  out  by  our  own  and  other 
governments  during  the  last  twenty  years.     To  the  writings 
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of  Professors  Moseley  and  Semper  I  am  nnder  very  special 
obligation. 

The  shallow  water  fanna  is  found  in  the  greatest  profnsiony 
and  in  its  most  charaoteristic  form,  between  tide  marks,  and 
at  depths  extending  from  low  water  level  down  to  abont  fifty 
fathoms.  From  fifty  to  two  hundred  fathoms  it  occurs  in 
less  typical  condition,  and  below  the  latter  depth  passes 
gradually  into  the  deep  sea  fauna. 

The  most  marked  features  of  this  shallow  water  fauna  are 
the  great  profusion  and  variety  of  forms  which  it  presents. 
Representatives  of  nearly  every  one  of  the  great  groups  of 
animals  occur,  and  the  actual  number  of  species  very  greatly 
exceeds  that  of  the  other  ocean  faunas. 

As  regards  environment,  the  chief  point  is  its  extreme 
variability,  which  stands  in  the  most  marked  contrast  with 
the  almost  absolute  uniformity  of  external  conditions  afiiecting 
the  deep  sea  fauna.  Thus,  animals  living  between  tide  marks 
are  exposed  daily,  and  may  spend  half  their  lives  in  and  half 
out  of  water,  while  both  they  and  animals  living  at  rather 
greater  depths  are  subject  to  changes  of  enormous  violence  at 
times  of  storms.  Again,  shallow  water  animals,  especially 
ihose  that  are  periodically  exposed,  are  liable  to  considerable 
variations  of  heat  and  cold,  and  of  light  and  darkness. 

The  varying  nature  of  the  sea-bottom,  whether  rock,  sand 
or  mud ;  the  proximity  of  great  rivers,  or  other  causes  that 
may  modify  the  quality  of  the  water ;  and  the  various  changes 
effected  round  the  coasts  by  human  agency,  all  help  to  swell 
the  list  of  causes  that  render  the  environment  of  shallow 
water  animals  singularly  inconstant.  Another  special  feature 
is  the  abundance  and  variety  of  plant  life,  affording  a  copious 
supply  of  food  denied  to  the  inhabitants  of  deeper  waters. 
The  actual  bathymetrical  distribution  of  plants  'is  less 
accurately  known  than  that  of  animals,  but  the  ordinary 
seaweeds  do  not  extend  below  fifty  fathoms,  while  below 
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two  hundred  fathoms  yegetable  life  almost  completely 
appears. 

This  extraordinary  yariability  in  the  external  conditions  of 
life  is  ondonbtedly  the  great  cause  of  the  extreme  diTorsity 
shown  by  the  fanna  exposed  to  it,  and  is  perhaps  best 
realised  by  comparing  it  for  a  moment  with  the  environment 
of  the  deep  sea  fanna*  Here  we  have  animals  living  Sot 
the  most  part  in  absolute  darkness,  in  water  that  is  neyer 
more  than  a  few  degrees  above  the  freezing  point,  on  a  sea 
bottom  that  is  perfectly  uniform  over  areas  of  veiy  great 
extent,  and  largely  dependent  for  food  on  other  animalit 
which,  having  died  at  or  near  the  surfsuse,  have  slowly  sunk 
to  the  depths  below. 

Turning  now  to  the  special  characters  of  the  shallow  water 
animals  themselves,  perhaps  the  most  general  feature  they 
present  is  the  power  of  fixing  themselves  in,  or  to,  the  sea 
bottom  in  order  to  resist  the  tides  and  storms,  which  would 
otherwise  destroy  them,  or  carry  them  out  to  sea. 

This  fixation  is  brought  about  in  very  various  ways.  It 
may  be  either  a  temporary  one,  such  as  is  efiected  by  the 
muscular  foot  of  a  limpet  or  chiton,  or  by  the  base  of  a 
sea-anemone ;  or  a  permanent  one,  as  in  barnacles,  oysters, 
ascidians,  etc.,  where  the  animal  is  immoveably  attached 
to  rock  or  other  firm  support. 

In  other  cases,  the  requisite  anchorage  is  obtained  by 
burrowing  in  the  sand  or  mud  of  the  shore  or  sea  bottom. 
These  burrows  may  be  simple  holes,  such  as  those  made  by 
many  bivalves,  or  may  be  lined  by  tubes  secreted  by  the 
animal.  Similar  tubes  may  be  formed  for  protection  by 
animals  that  do  not  burrow,  and  are  then  attached  to  foreign 
bodies,  either  by  their  basal  ends,  as  in  many  hydroid 
zoophytes  and  worms,  or  along  their  entire  length,  as  in 
Serpula. 

It  is  a  very  noteworthy  fact  that,  in  all  oases  in  which  the 
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adalt  is  attaohedy  and  those  inolade  a  large  proportion  of  the 
shallow-water  fauna,  the  animal  in  the  early  stages  of  its 
existence  leads  a  free  swimming  life,  and  is  often  entirely 
nnlike  the  parent  in  appearance  and  straotnre.  This  &ct» 
which  wiU  be  referred  to  again  forther  on,  is  to  be  regarded 
as  OTidenoe  of  the  strongest  kind  that  the  attached  condition 
is  a  secondary  one,  acquired  in  accordance  with  the  habitat 
of  the  animal ;  in  other  words,  that  the  attached  forms  are 
descended  from  free-swimming  ancestors. 

A  large  number  of  these  attached  forms,  especially  in 
the  more  lowly  organised  groups,  e.g..  Sponges  and  Ccalen- 
terates,  haYO  the  power  of  reproducing  asexually,  as  well  as 
by  means  of  eggs,  the  asexual  process  being  usually  one  of 
budding.  A  bud  is  commonly  a  hollow  process  of  the  body 
wall  of  the  parent,  which  gradually  increases  in  size  and 
complexity  until  it  becomes  a  second  animal  in  all  respects 
like  its  parent.  It  may  then  either  separate  and  become  a 
distinct  animal,  or,  as  is  more  usually  the  case,  may  remain 
permanently  attached  to,  and  in  communication  with  the 
parent.  Both  the  bud  and  the  parent  may  give  rise  to 
fresh  buds,  and  in  this  way  a  ''colony"  is  formed,  this 
being  the  name  given  to  such  an  aggregation  of  individuals 
formed  by  budding,  and  remaining  organically  connected 
together. 

Such  colonies  are  not  confined  to  the  shallow-water 
fauna,  but  are  far  more  abundant  and  more  varied  there  than 
in  either  the  deep  sea  or  the  open  ocean,  and  hence  may  be 
very  suitably  considered  in  this  place. 

From  their  mode  of  formation,  described  above,  it 
follows  that  the  several  members  of  a  colony  are  funda- 
mentally equivalent  to  one  another.  In  the  simpler  forms 
they  remain  all  alike,  and,  although  organically  connected 
with  one  another,  still  practically  independent.  Examples 
of  such  colonies  are  presented  by  many  of  the  Polyzoa, 
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whioh  form  flattened  leaf-like  colonies,  either  growing  inde* 
pendently,  or  encrasting  the  sarface  of  rooks  or  seaweed.  In 
Sponges,  the  connection  between  the  several  individnals  of 
a  colony  is  a  more  intimate  one,  and  it  is  usually  impossible 
to  determine  the  boundaries  of  the  several  component  mem- 
bers, which  are  blended  indistinguishably  with  one  another, 
and  traversed  by  a  common  canal  system  serving  for  the 
nutrition  of  all  alike. 

In  other  cases,  as  in  the  hydroid  zoophytes,  and  to  a 
less  extent  in  the  sea-pens  and  other  corals,  the  several 
members  of  the  colony,  though  retaining  their  essential 
similarity,  become  modified  in  various  ways  so  as  to  better 
adapt  them  to  fulfil  some  one  or  more  functions.  As  this 
can  only  be  done  at  the  expense  of  other  functions,  a  certain 
amount  of  mutual  dependence  is  at  once  set  up ;  and,  in 
many  instances,  this  differentiation  is  carried  so  far  that 
certain  individuals  of  the  colony  are  alone  able  to  digest  food, 
which  they  do  for  themselves  and  for  all  the  others  as  well. 
Of  these  latter,  some  members  are  specially  modified  for 
capturing  prey,  others  are  either  actively  or  passively  pro- 
tective in  function,  while  to  others  is  assigned  the  formation 
and  ripening  of  the  eggs. 

The  structural  differences  between  the  several  members 
of  such  a  colony  are  as  marked  as  the  functional,  and  it  is 
often  only  by  tracing  their  development  that  their  essential 
identity  can  be  established.  The  egg-bearing  members  of 
the  hydroid  colony  usually  take  the  form  of  jelly-fish  or 
medusae,  which  not  unfrequently  separate  from  the  colony 
when  ripe,  and  lead  a  free  swimming  existence  for  a  time. 

Of  the  shallow  water  fish,  many,  as  the  pilchards,  white- 
bait, etc.,  go  about  in  large  shoals ;  but  perhaps  the  most 
interesting  are  the  PleuronectidaB,  or  flat-fish,  such  as  the 
tnrbot,  plaice,  sole,  etc.  In  these,  the  body  is  very  much 
compressed    laterally,   and    the    two    sides   are    differently 
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eolonredy  one  being  white  and  the  other  yariooBly  tinted, 
according  to  the  natare  of  the  sea  bottom.  The  fish  when 
at  rest  lies  on  the  white  side,  which  in  most  flat  fish  is 
the  left,  and  so  exposes  the  coloured  side  only.  By  flapping 
movements  of  the  flns  it  is  able  to  bury  itself  more  or  less 
completely  in  the  sand  of  the  bea  bottom,  and  farther  pro- 
tection is  afibrded  by  the  colour  of  the  exposed  surface 
changing  until  it  resembles  very  closely  that  of  the  bottom 
on  which  it  is  resting.  This  power  of  changing  colour 
depends  on  varying  degrees  of  contraction  and  dilatation  of 
ceriain  pigmented  cells  in  the  skin — the  ohromatophores.  It 
appears  to  be  an  entirely  involuntary  action,  and  does  not 
occur  in  animals  that  are  blind. 

The  same  power  is  exercised  in  a  still  more  marked 
degree,  and  here  apparently  voluntarily,  by  the  Octopus,  a 
shallow  water  animal,  living  in  holes  in  rocks,  and  able  by 
its  great  strength  and  the  powerful  suckers  with  which  its 
arms  are  provided  to  successfully  resist  the  tidal  action  of 
the  waves. 

Betuming  to  the  flat-fish,  the  most  curious  feature  in 
their  organisation  is  the  fact  that,  in  accordance  with  their 
habit  of  lying  on  one  side,  both  eyes  are  situated  on  one 
side — the  coloured  one — of  the  head.  When  quite  young  a 
sole  swims  vertically  with  its  back  up,  and  has  its  eyes  one 
on  each  side  of  the  head.  Very  soon  it  acquires  the  habit  of 
swimming  and  lying  on  its  left  side,  and  in  accordance  with 
this  the  head  becomes  twisted  so  that  the  left  eye  is  brought 
over  to  the  right  side,  and  both  eyes  can  be  used  when  the 
animal  is  lying  at  rest  at  the  bottom. 

There  can  be  no  doubt  that  flat-fish  are  descended  from 
more  ordinarily  constituted  fish  with  their  eyes  one  on  each 
side  of  the  head,  and  in  the  above  history  we  have  an 
excellent  illustration  of  the  Recapitulation  Theory,  which 
explains  the  early  developmental  stages  and  metamorphoses 
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of  animals  as  due  to  a  tendency  to  reeapitokAe  in  their 
indiTidaal  development  the  characters  of  their  ancestors. 

Taming  now  to  the  relations  of  the  shallow  water  fianna 
to  the  other  fannas,  we  find  that,  though  animal  life  is 
present  on  the  bottom  of  the  ocean  at  all  depths,  yet  that  it 
is  not  nearly  so  abundant  at  extreme  as  at  moderate  depths^ 

Concerning  the  deep-sea  animals,  we  find  the  fauna  is  a 
very  miscellaneous  collection,  including  representatiyes  of  all 
the  main  groups  of  aniinals.  We  find  further,  that  although 
some  of  the  deep  sea  forms,  notably  the  curious  group  of 
Holothurians  known  as  Elasipoda,  are  more  primitiye  than 
their  shallow  water  allies,  yet  that  this  is  not  true  of  the  deep 
sea  fauna  as  a  whole.  Indeed,  of  the  more  archaic  or  primi- 
tive foims  in  existence  at  the  present  day,  some,  as  Ltnitfltw, 
Amphioxtis,  the  Ganoids,  and  the  Dipnoi,  are  either  shallow 
water  or  fresh  water  forms;  while  those  that  do  occur  in 
deep  water,  such  as  Pentacrinoids  and  Brachiopoda,  are  found 
in  shaHow  water  as  well. 

The  general  conclusion,  then,  to  which  we  are  led  is  thai 
the  deep  sea  fauna  is  not,  as  was  once  supposed,  an  essen- 
tially primitive  one ;  that  there  is  no  evidence  of  the  shallow 
water  fauna  having  been  derived  from  it ;  but  that,  on  the 
other  hand,  the  actual  facts  are  much  better  explained  by 
supposing  the  deep  sea  fiauna  to  consist  of  forms  that  have 
been  driven  down  firom  shallow  water,  by  the  struggle  for 
existence,  to  regions  where  opportunities  for  bettering  them- 
selves are  indeed  not  so  great,  but  where  competition  is  less 
keen. 

A  final  argument  may  be  derived  from  the  supply  of  food. 
The  deep  sea  has  no  ultimate  supply  of  food  in  itself,  for,  as 
we  have  seen,  plant  life  is  unknown  in  it.  Hence  it  is 
impossible  that  a  deep  sea  fauna  should  have  existed  before 
a  pelagic,  or  else  a  shallow  water,  fauna  and  flora  had  beeome 
well  established. 
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The  rdhtioto  of  the  shallow  water  to  the  terrestrial  &ana 
is  an  interesting  one,  bat  oannot  be  eonsidered  here  in  detail. 
It  appears  to  haye  been  of  a  give  and  take  natnre,  for  while 
on  the  one  hand  certain  marine  animals,  such  as  crabs,  have 
left  the  sea  and  become  adapted  more  or  less  completely 
to  a  terrestrial  habitat;  on  the  other,  Onehidium^  a  sing 
tonhi  oh  the  shores  of  the  Pacific  and  Indian  oceans,  and 
which  by  its  whole  organisation  shows  its  descent  from  land 
sings,  is  certi^inly  no  solitary  example  of  a  terrestrial  form 
lEhat  has  become  more  or  less  completely  marine. 

The  mntnal  relations  of  the  shallow  water  and  fresh  water 
&nnas  kte  of  mnch  ^ater  importance.  Oeologically  con- 
sidered, the  land  is  far  less  constant  than  the  sea,  and  there 
are  probably  few  spots  on  the  earth  that  cannot  be  proved  to 
have  been  nnder  water  at  least  once.  It  hence  follows 
that  the  terrestrial  and  fresh  water  iannas  are  most  probably 
derived  from  the  more  constant  marine  fauna,  and  in  most 
cases  presumably  from  the  shallow  water  fauna,  as  being  that 
immediately  adjacent  to  the  land. 

In  the  case  of  the  fresh  water  hydroid,  Cordylophora, 
this  migration  from  a  marine  habitikt  can  actually  be  traced 
historically,  and  in  the  case  of  those  fish,  as  the  salmon  and 
lamprey,  which  are  partly  marine  and  partly  beA  water, 
such  a  derivation  may  be  regarded  as  proved. 
.  The  general  characters  of  the  fresh  watdr  fauna  entirely 
bear  out  this  view.  Of  the  great  groups  of  toimals  the 
Echinoderms  are  absolutely  unrepresented,  and  the  Sponges 
and  GoBlenterates  have  not  half-a-dosen  fresh  water  genera 
between  them.  The  other  large  groups  are  all  present,  but 
many  important  divinons  of  them,  as  the  Cephalopoda  and 
Tunicata,  are  completely  alment.  Here,  very  much  as  in 
the  case  of  the  deep  sea  fauna,  certain  members  of  most  of 
the  gioups  seem  to  have  worked  their  way  from  the  sea  up 
the  rivers;  the  determining  causes  being  the  same  in  the 
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two  cases,  ue.  the  possibility  of  obtaining  new  supplies  of 
food,  and  of  escape  from  enemies. 

One  of  the  most  characteristic  features  of  fresh  water 
forms,  as  compared  with  their  marine  allies,  is  the  large  size 
of  the  eggs  of  the  former.  Thns,  a  crayfish,  though  but  a 
third  of  the  length  of  a  lobster,  has  actually  larger  eggs. 
The  explanation  of  this  is  probably  to  be  found,  as  Professor 
SoUas  has  suggested,  in  the  foUowpg  considerations. 

The  effect  of  increased  size  of  the  egg  is  th^t  the  young, 
haying  a  larger  supply  of  food  in  the  egg  itself,  hatch  of 
larger  size  and  greater  perfection  of  deyelopment  than  would 
be  possible  were  the  egg  smaller.  Hence,  in  forms  with 
large  eggs,  the  earlier  larval  stages  will  be  passed  in  the  egg 
before  hatching.  This  is  of  special  advantage  in  the  case 
of  fresh  water  forms,  firstly,  because  larval  forms  of  very 
small  size  would  be  unable  to  withstand  the  currents  in  the 
streams  and  rivers  in  which  they  dwell,  and  so  would  be 
carried  down  slowly  but  surely  to  the  sea;  and  secondly, 
because  these  earlier  larval  forms  representing  stages  prior  to 
the  acquisition  of  a  fresh  water  habitat,  would  not  be  suited 
to  it,  and  might  very  conceivably  be  unable  to  live  in  it. 

These  considerations  offer  a  ready  explanation  of  such 
points  as  the  passing  of  the  early  stages  of  development  in 
the  gills  of  the  mother  in  the  case  of  the  fresh-water  Anodon, 
and  the  subsequent  attachment  of  the  glochidia  larvsB  to  fish« 
until  they  have  attained  sufficient  size  and  strength  to  with- 
stand the  currents  of  the  streams  they  inhabit. 

Finally,  the  relation  of  the  shallow  water  to  the  pelagic 
or  oceanic  fauna  remains  to  be  considered,  and  on  this  point 
it  is  very  difficult  to  speak  with  certainty. 

On  the  one  hand,  we  find  that  in  the  pelagic  fauna  a  com- 
paratively small  number  of  groups  are  represented.  Sponges 
and  Echinoderms  are  absent;  there  are  but  few  pelagic 
worms,  and  of  Arthropods,  Molluscs  and  Vertebrates,  only 
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certain  groaps  have  pelagic  members.  These  facts,  taken  in 
conjunction  with  the  farther  fiEU)t  that  pelagic  animals  are,  as 
a  role,  highly  modified  in  accordance  with  their  habits,  point 
strongly  to  the  pelagic  fanna  being  a  derived,  and  not  a 
primitive,  one ;  and  if  this  be  tme,  they  mast  be  derived 
from  the  shallow  water  faana,  which  woald  thas  become  the 
most  primitive  of  the  fiaanas,  and  the  parent  of  all  the  others. 
On  the  other  hand,  we  have  the  fact,  abready  alladed  to, 
that  the  larv»  and  yoong  of  almost  all  marine  animals  are 
free  swimming,  and  if  these  represent  ancestral  forms,  as  by 
the  Becapitnlation  Theory  we  are  compelled  to  snppose  they 
do,  then  we  mast  condade  that  the  ancestors  of  all  marine 
animals  were  free  swimming,  presumably  pelagic  forms.  It 
seems  scarcely  possible  to  regard  these  larval  forms  as 
secondarily  acquired,  and  hence  the  condnsion  to  which  we 
are  led  is  that,  while  existing  pelagic  animals  have  probably 
with  few  exceptions  ac4aired  pelagic  habits  secondarily,  yet 
that  the  most  primitive  animals  were  primarily,  pelagic,  and 
that  from  them  have  sprang  the  shallow  water  fanna,  from 
which  in  tarn  the  others  have  been  derived  later  on. 
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BEPOBT  upon  the  FORAMINIFEBA  of  the  L.  M.  B.  C. 

DI8TBICT.* 
Bt  John  D.   Siddall,    Cheater, 

Fob  the  prepuratioii  of  the  following  Report  very  little  new 
material  has  been  examined ;  bnt  a  oarefnl  reridon  has  been 
made  of  work  done  preyionsly^  more  particularly  that  for  the 
compilation  of  a  list  of  the  Foraminifera  of  the  Biver  l>ee«t 
This  river  is  included  within  the  district,  therefore  the  forms 
found  there  are  also  included  in  the  list  given  below.  With 
his  usual  great  kindness,  Mr.  H.  B.  Brady  revised  the  Dee 
list,  and  carefully  examined  the  whole  of  the  examples  referred 
to  therein.  As  might  be  expected,  the  naming  of  a  large 
series  of  organisms  obtained  in  braddsh-water,  but  whose 
natural  habitat  is  the  sea,  was  a  matter  of  very  considerable 
difficulty.  Under  such  altered  conditions  the  various  forms 
do  not  always  attain  to  their  full  development,  either  in  sise, 
or  substance,  or  characteristic  form.  Further,  also,  the  ex* 
amination  of  the  Biver  Dee  was  most  carefully  and  thoroughly 
done.  Several  years  were  given  to  the  work,  and  conse- 
quently single  examples  of  many  interesting  species  were 
found.  Several  of  these  were  new  to  British  seas;  a  few 
had  only  been  known  previously  as  fossil  forms — one  was 
altogether  new  to  science.  Some  few  were  so  much  modified 
in  form  that  their  nomenclature  was  a  matter  of  considerable 
uticertainty.  In  such  cases,  the  name  given  could,  of  course, 
only  be  considered  as  possibly  right,  but  not  beyond  doubt. 
I  have,  therefore,  very  carefully  re-examined  the  examples 
then  obtained,  and  have  compared  them  with  the  figures 

*  The  limitg  of  this  disferiet  axe— first,  %  line  from  the  Isle  of  Man  to 
the  opposite  eoast  of  Lsnoashire ;  second,  s  line  from  the  Isle  of  Han  to 
Holyhead  (see  Chart,  PI.  XI). 

f  Proeeedings  Ghester  Society  of  Nat.  Science,  part  II,  1876,  Chester. 
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and  descriptioDB  given  in  Mr.  Brady's  splendid  monograph 
on  the  Foraminifera  coUeoted  during  the  enuse  of  H.M.8. 
**  Challenger."  The  thorough  and  comprehensiTe  character 
of  this  publication  will  render  comparatiyely  easy  all  future 
work  upon  Foraminifera.  From  the  knowledge  gained 
by  the  examination  of  such  large  series  of  examples,  Mr. 
Brady  has  re-classified  and  arranged  the  Foraminifera, 
and  has  considerably  modified  their  nomenclature.  I  have 
not  hesitated  to  adopt  fully  all  these  changes.  This  will 
account,  in  part,  for  the  differences  between  the  list  above 
referred  to  and  that  appended  below.  The  same  fact  must 
also  be  borne  in  mind  when  comparing  the  lists  of  forms 
occurring  in  Dublin  Bay  and  not  in  Liverpool  Bay,  and  vice 
vendj  some  few  of  them  being  mere  differences  of  name, 
Messrs.  Balkwill  and  Wright's  list  of  "  Becent  Dublin  Bay 
Foraminifera,"*  having  been  published  just  prior  to  the 
**  Challenger  "  volumes. 

Material  for  examination  has  been  obtained  chiefly  by 
scraping  the  sand  or  mud  in  the  most  promising-looking 
places  between  high  and  low  water  marks.  The  most  prolific 
gatherings  have  been  obtained  at  the  following  points : — 

A  sandbank  opposite  the  old  Cheesestage  at  Chester. 

A  sandbank  opposite  the  wharf  at  Saltney. 

A  sandbank  opposite  Connah's  Quay. 

Tide  pools  on  muddy  shore  at  Holywell. 

Between  the  rooks  at  Hilbre  Island.' 

The  shore>  Isle  of  MaCi. 

Stony  shore,  laminarian  aone,  Llandulas  Point. 

Muddy  and  stony  shore,  laminarian  sone;  Colwyn  Bay, 
near  Little  Ormes  Head. 

Under  the  pier,  Llandudno. 

The  Conway  riiore  of  Great  Ormes  Head. 

*  Vide  The  TranMoetiofu  of  the  Royal  Iriih  Academy^  toI.  xxviii, 
Utaoh,  1885. 
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The  material  from  the  above  localities  has  been  collected 

« 

and  dried  as  usaal,  and  the  shells  separated  in  the  main  by 
the  process  of  ''  floating ;"  bat  several  of  the  rarer  species 
have  been  obtained  by  the  re-examination  of  such  material  as 
refased  to  float  at  all. 

Dredgings  have  also  been  made  at  various  points  in  the 
Biver  Dee ;  o£f  Rhyl ;  in  Golwyn  and  Llandudno  Bays,  and 
the  Menai  Straits ;  and  the  material  examined  as  usual ;  but 
not  one  example  has  been  obtained  in  this  manner  which  has 
not  also  been  found  in  shore  gatherings.  I  do  not  mean  to 
infer  by  this  statement  that  dredging  is  not  likely  to  add  to 
the  list ;  on  the  contrary,  I  think  it  is  from  such  sources  that 
any  additions  of  importance  are  likely  to  accrue.  A  glance 
at  the  comparative  lists  of  Dublin  Bay,  the  material  for  which 
was  obtained  chiefly  by  dredging,  and  Liverpool  Bay  will  be 
instructive  in  this  respect. 

Surface  dredgings  have  yielded  absolutely  nothing.  The 
estuary  of  the  Dee  teems  at  times  with  Diatoms  and  other 
floating  miorozoa,  and  the  tow  net  on  such  occasions,  is  soon 
thickly  coated  with  them.  It  is  the  same  off  Rhyl,  Golwyn 
and  Llandudno ;  but  Foraminifera  are  conspicuous  by  their 
absence.  The  experience  of  collectors  in  other  seas  proves 
beyond  doubt  that  certain  species  of  Foraminifera  are  almost 
exclusively  pelagic  when  living ;  but  such  is  pot  the  case  with 
our  comparatively  shallow  water  British  forms.  I  have  ob- 
tained alive,  and  kept  in  bottles,  and  repeatedly  examined 
specimens  of  most  of  the  types  of  Foraminifera  enumerated 
in  the  following  list ;  but  these  have  invariably  been  got  from 
the  mud  at  the  bottom  of  shore  pools  of  greater  or  less  depth. 
Under  the  influence  of  the  sunlight,  the  Diatoms  and  other 
Alg8B  which  grow  in  the  mud  at  the  bottom  of  such  pools, 
often  rise  to  the  surface  in  patches.  These  act  as  rafts,  and 
carry  the  Bhizopoda  up  with  them.  Once  up,  the  outspread 
pseudopodia  enable  even  the  largest  and  heaviest  forms  we 
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get  in  onr  district  to  float  perfectly.  I  hate  seen  a  shore 
pool  at  Holywell  covered  quite  thickly  with  Polyst&meUa 
MtriatO'punctata  (the  commonest  form  in  the  Dee),  its  reddish 
oolonred  sarcode  rendering  it  easy  to  distinguish  on  the 
snrface  of  the  water. 

So  little  is  CTcn  yet  known  of  the  life  history  of  the 
Bhisopoda,  that  it  seems  of  some  importance  to  know  where 
and  how  to  obtain  living  specimens  for  study,  and  how  best 
to  separate  and  keep  them.  They  may  always  be  got  by 
carefully  scraping  the  surface  of  the  velvety  brownish  mud  at 
the  bottom  of  pools  left  by  the  tide  ;  or  by  skimming  the  top 
of  the  water,  if  this  mud  be  found  to  have  risen  under  the 
influence  of  sunlight.  The  oozy  mud  may  be  got  rid  of  by 
washing  through  a  fine  muslin  net,  and  the  residuum  put 
into  small  bottles  filled  with  sea  water.  The  bottle  should 
be  kept  uncorked  in  a  cool  place,  out  of  direct  sunlight,  when 
the  Foraminifera  will  creep  up  the  bottle  sides,  and  live  there 
for  months.  They  are  readily  transferred  by  means  of  a  fine 
pointed  camel  hair  pencil  to  a  slide  or  cell  for  microscopical 
examination. 

The  great  abundance  of  the  dead  shells  of  Foraminifera 
in  and  upon  the  sand  banks  of  the  Dee,  even  as  high  up  as 
Chester,  eighteen  miles  from  the  sea,  is  due  to  the  tide,  the 
''bore"  of  which  coUects  them  from  the  banks  near  the 
mouth  of  the  river.  The  frothy  scum  which  floats  with  the 
tide  contains  large  numbers  of  forms  ;  but  no  living  speci- 
mens have  ever  been  found  so  far  from  the  sea.  These  shells 
are  deposited  in  streaks,  and  between  ripple  marks,  upon  the 
banks  by  the  receding  tide;  beautifully  clean  and  prolific 
gatherings  being  always  obtainable  from  these  places. 

I  can  ofier  no  detailed  information  respecting  the  Bhizo- 
podal  fauna  of  the  Biver  Mersey.  Beyond  an  occasional 
scraping  of  the  sands  at  Eastham  and  at  New  Brighton,  and 
the  observation  of  numerous  Foraminiferal  shells  in  both 
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places,  I  haye  made  no  attempt  at  an  examination  of  that 
part  of  the  district. 

Details  as  to  localities  and  relative  frequency  of  oocnnrenoe 
of  the  Tarions  species  enumerated  are  appended  below  in  a 
tabular  form ;  and  more  extended  notes  are  giyen  upon  some 
of  the  most  interesting  forms.  The  references  in  the  table 
are  to  the  plates  and  figures  in  Mr.  Brady's  **  Challenger " 
monograph.  In  the  few  instances  where  no  figuie  is  there 
giyen  I  haye  giyen  a  reference  in  the  extended  notes. 

The  list  includes  162  species  and  yarieties,  of  which  three 
species  are  now  for  the  first  time  named  and  figured.  Messrs. 
Ballmll  and  Wright's  list  of  Dublin  Bay  Foraminifera  enu- 
merates 148;  112  of  these  are  to  be  found  in  both  lists.  The 
forms  found  in  one  locality,  but  not  the  otheri  are  as  under:— 

Foraminifera   included    in        Foraminifera  included   in 
'' DubUn  Bay  and  Irish  Sea"    the ''L.M. B.C. district/' but 


If 


If 


list,  but  not  yet  obseryed  in 
the  "  L.  M.  B.  C.  district." 

Biloetdina  ringenB,  yar. 
MiUolina  tenuis. 
Ophihalmidium  caHnatwm. 
Camuspira  foUacea. 
Haplophragmium  gVomeratum. 

pseudoipirale. 
aggUUinans. 
Trochammna  inflata,  yar. 
Textularia  gramen. 

I,         glohulosa. 
Spiroplecta  biformis. 
Qaudryina  JUifarmii. 
BuUmina  subteres. 
Bolivina  textiUmaides. 

9      diUUata. 
Lagena  lineala. 


not  yet  obseryed  in  **  Dublin 
Bay  and  Irish  Sea." 

Lieberkuhnia  wageneri. 
Shepheardella  UeniformiB. 
Oromia  dujardiniu 
„      omformis. 
SquamnUna  lavia. 
Nvheetdaria  lueifuga. 
BUacuUna  elongata. 
Spiroloctdina  exeavata, 
MUioUna  botteana. 

venuita. 

BpieiUifera,  n.  sp. 
Ophthdlmidium  incomtam. 
Dendrophrya  radiata. 

I,  ereeta. 

HaUphyBema  tumanouncriL 
Reophax  Jindens. 


It 


If 
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Lagena  curviUneataf  n.  sp. 
0      crewitam 
„      lagenoidei. 
p      earinata. 
y      eastrenns. 
NodoMoria  raphanus. 

p        camobrina. 
lAngulina  carinata» 
Rhabdogimium  triearifiatum* 
Vagintdkuk  UfuarU. 
Polffmorpkina  fu$ifomii$» 
0  rotundata. 

0  myrUtifarmU. 

Olobigerina  injlata. 
PiUlenia  quinqueloba* 
Diicorlnna  bertheloU. 
ft         wrightiu 

PttfointtUna  kar$tenu 
p  iMnardU, 

Oypiina  vesietdaria. 
Nonionina  pavperata,  n.  sp. 
boueana. 


Reophax  monUiformet  n.  sp. 

V        nodtdosa. 
PlaeopiiUna  buUa. 

It         kingiUyif  n*  sp. 
Textularia  agg.  var.  porreeta. 

p        vaiiabilM. 
BvUmina  elegan$. 

„         aquamigera. 
Bolivina  pygnuxa. 

It        oenarienaii. 
Lagena  lyelU. 

n     gracUUma. 

It      apicuUUa. 

M      distoma. 

I,      lucida. 

Pdymorphina  aquaUi. 
w  eommunU. 

n  thouini. 

u  laneeolaia. 

Uvigerina  eananenris. 
Sphceroidina  dehiscens. 
SpirUlina  margarittfera. 

0        linibata. 
Di$corbina  ochracea. 
0         hieonca/va. 
p         turbo. 
TruneatuUna  haidengerii. 
p  wngeriana. 

w  refiUgens. 

PulvinuUna  repanda. 

p  eanarienrii. 

Nonionina  aaterizan$. 
p        unibiUeaUda. 
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Notes  on  Livbbpool  Bat  Fobaminipeba. 

lAeberkiihnia  wagenerif  Glaparede. 

Glaparede  and  Laohmann,  Etude*  9ur  Ut  In/usoires  st  lei  Bhizo- 

podee,  Geneva^  1850-1861. 
Carpenter,  Introduetion  to  the  Study  of  the  Foraminifera, 
Siddall,  Quarterly  Journal  of  Microsoopieal  Seienoe^  April,  1880, 

pi.  xvi,  figs.  8-12. 

This  very  inierestiDg  Rhizopod  is  occasionally  quite 
common  in  Colwyn  Bay.  The  delicacy  of  the  membranous 
**  test "  is  such  that  the  organism  is  quite  unrecognisable 
when  dead.  Bat  if  small  colonies  of  living  Polyzoa  or 
Hydrozoa  be  placed  in  glass  bottles  in  clear  sea  water,  and 
allowed  to  stand  undisturbed  for  a  few  days  (even  weeks 
sometimes),  this  and  many  other  Rhizopoda  may  frequently 
be  obtained  from  the  sides  of  the  bottle,  from  whence,  as 
already  stated,  they  are  easily  transferred  to  a  trough  or  slide 
for  microscopical  study  by  means  of  a  camel  hair  pencil,  the 
point  of  which  has  been  reduced  to  but  a  few  hairs,  or  by  a 
small  pipette.  The  early  spring  I  have  always  found  to  be 
the  best  period  of  the  year  to  obtain  these  or  other  living 
Rhizopoda. 

The  very  fine  specimen  of  Lieberkuhnia  which  I  have 
figured  as  quoted  above,  was  mounted  in  glycerine  jelly  prior 
to  drawing  fig.  12,  which  is  a  representation  in  optical 
section,  x  1,000  diameters,  showing,  besides  other  parts,  the 
transparent  integument  beset  by  short  rod-like  spicules.  The 
presence  of  these  led  Dr.  Carpenter,  in  the  latest  edition  of 
his  Microscope  and  it8  Revelations^  to  suggest  that  this  was 
not  the  typical  species.  iBut  I  find  that  the  spicules  are  due 
to  a  crystallisation  from  the  mounting  medium.  They  are  not 
present  on  the  many  living  examples  I  have  examined  since. 

Habitat. — Colwyn  Bay,  near  Little  Orme's  Head,  on 
AlgflB  and  Hydrozoa,  &c.,  from  low  water. 


THE   FOEAMINIFERA.  49 

ShepheardeUa  tomiformis^  SiddalL 

Siddall,  Quarterly  Journal  of  Mierotcopieal  SoUnoe^  Apzil,  1860^ 

pi.  XY,  xvi; 

The  "test"  of  this  remarkable  form,  as  in  the  last  speeies, 
is  only  membranous ;  and  this  may  account  for  the  tBi^  that 
no  record,  except  the  above,  has  ever  been  made  of  its  appear- 
ance in  British  or  foreign  seas.  The  only  way  to  obtain  it 
is  by  searching  on  the  sides  of  bottles  in  which  have  been 
kept  the  finer  marine  AlgsB  and  Hydrozoa,  &c.  From  such 
a  source  I  obtained  last  year,  in  examples  from  Colwyn  Bay, 
a  specimen  which  measured  two  inches  in  length  when 
stretched  out  on  the  bottle  side.  It  looked  just  like  a  very 
delicate  pale  yellow  hair,  from  each  end  of  which  was 
extended  a  ramifying  network  of  vigorous  pseudopodia. 
This  specimen,  after  examination,  I  mounted  and  still  have 
in  my  cabinet. 

Habitat. — On  Hydrozoa,  &c.,  dredged  in  Colwyn  Bay. 
Frequent  in  spring  at  Tenby. 

Oromia  dujardinii  and  G.  oviformis. 

Oromia  oviformis,  Digardin,  1885.  Ann,  de».  8d.  Nat.,  ser.  2, 
vol.  iii,  p.  813,  and  vol.  iv,  p.  345,  pi.  0,  fig.  1. 

Oromia  dvQardinij  Max  Schnltze,  1854.  Ueher  den  Organ. 
Polythal.t  p.  55,  pi.  7,  figs.  1-7. 

Although  generally  distributed  among  shore  Foramini- 
fera,  Oromia  is,  so  far  as  my  observation  goes,  more  at 
home  in  brackish  water  than  in  the  sea.  In  the  tide  pools 
left  upon  the  muddy  shore  of  the  Dee,  near  Holywell,  I  have 
on  several  occasions  found  both  species  living  in  great  abun- 
dance, in  company  with  numerous  other  very  varied  forms. 
A  careful  scraping  of  the  surface  of  the  mud  at  the  bottom  of 
such  pools  is  sure  to  yield,  after  resting  awhile  in  a  bottle  of 
sea  water,  a  rich  harvest  of  living  Rhizopoda.  If  the  sun 
has  been  shining  upon  the  pool  for  a  short  time,  so  much 
the  better,  as  thin  flakes  of  mud  then  rise  to  the  surface  of 
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the  water,  and  may  readily  be  skimmed  off  with  the  organ- 
isms  npon  them. 

The  test  is  rare  among  shells  obtained  by  the  nsual  pro- 
cess of  drying  and  floating  from  sand.  Firstly  because  the 
form  is  most  frequent  on  mud,  and  secondly  owing  to  the 
great  tenuity  of  the  test,  which  is  little  more  than  mem- 
branous, and  generally  collapses  when  dry. 

Habitat. — ^Muddy  shores  round  the  coast  generally. 

Squamvlina  lavia,  Schultze. 

A  minute  scale-like  form,  round,  or  irregular  in  outline, 
and  with  simple,  often  central,  circular  orifice,  occurs 
occasionally  on  the  polypidoms  of  Zoophytes  from  the  coast 
generally.  I  have  also  collected  living  examples.  It  corres- 
ponds most  nearly  to  the  above  named  species. 

Niibecularia  liicifuga,  Defr. 

I  have  referred  provisionally  to  the  genus  Nubeetilaria, 
several  obscure  adherent  and  detached  forms  from  the  mouth 
of  the  Dee  and  other  localities  in  the  district,  but  I  am  in 
some  doubt  as  to  whether  they  are  not  merely  aberrant 
examples  of  other  genera. 

Biloctilina  ringens,  Lamk. 

This  species  is  generally  distributed  round  the  coast,  but 
by  no  means  common.  It  occurs  also  in  the  river  Dee. 
The  allied  species  B.  elongata,  d'Orb.  and  B,  depressa, 
d*Orb.  are  of  much  more  frequent  occurrence. 

Spiroloculina  spp.,  d'Orb. 

S.  linibcUa,  S.  planulata,  and  S.  excavata,  occur  sparingly 
over  the  whole  area  included  within  the  limits  of  the  Com- 
mittees' observations,  extending  even  in  weaker  form  into  the 
estuary  of  the  Dee,  from  which  locality  I  have  also  obtained 
a  single  example  of  the  rare  form  S.  acutimargo,  Brady. 
Messrs.  Balkwill  and  Wright  also  report  the  occurrence  of 
this  species  in  Dublin  Bay. 
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MiKolina  spp.,  Will. 

Of  this  genus,  the  species  M.  ohlonga^  M.  semintdunit  and 
M.  8ubrotnnda,  are  common  throughout  the  whole  district. 
Very  interesting  chitinoas  brackish  water  oxamplea  of  the 
latter  specieB  occur  in  the  river  Dee.  M .  $eean»  and  M . 
bieomU  are  rather  less  frequent..  M.  trigonula  is  generally 
distributed  but  not  common.  The  allied  form  M.  iriearinata 
is  very  rare,  and  has  been  found  only  at  the  mouth  of  the 
Dee.  Of  M.  vmwta  and  Af .  boueana,  a  single  scarcely  typical 
example  of  each  .has  been  obtained  from  the  same  locality. 
JIf.  a>gglutinan»  is  sparingly  distributed  over  the  whole 
district.      M.  fusca  occurs  in  the  river  Dee. 

Miliolina  spicuUfera,  n.sp.  (PI.  I,  fig.  8). 

The  only  remaining  species  of  MUioUna  does  not  appear  to 
have  been  previously  noticed.  It  is  an  elongated  form  allied 
to  M.  agglutinans,  and  has  a  ''test"  composed  entirely  of 
sponge  spicules.  The  selective  habit  so  indicated,  has,  in 
reference  to  other  genera,  been  considered  sufficient  to  war- 
rant a  separate  specific  name.  I  have,  therefore,  named  this 
form  M.  spiculifera,  A  single  example  only,  from  the 
estuary  of  the  Dee,  has  yet  been  obtained  (see  PI.  I,  fig.  8). 

Ophthalmidium  inconatan^^  Brady. 

In  the  paper  above  referred  to,  Messrs.  Balkwill  and 
Wright  also  record  the  occurrence,  generally  round  the  Irish 
coast,  of  a  small  species  of  Ophthalmidium  not  previously 
described.  The  genus  had  not  been  noticed  before  in  British 
aei^s ;  so  it  is  an  addition  to  our  British  fauna.  They  figure 
and  describe  the  species  as  0:  carinatwm^  nov.  sp.  I  have 
found  several  examples  of  a  somewhat  similar  form  in  the 
Dee  estuary,  but  they  do  not  appear  to  me  specifically 
distinct  from  0.  inconstans,  Brady. 

Comtupira  involvens,  Beuss. 

This  form  is  generally  distributed,  but  I  have  not  yet 
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found  a  smgle  example  of  the  more  exelusively  marine  form 
C.foUaceat  Philippi.  This  is  a.  form  which  should  be  Bought 
for  in  Bubaequent  examination  of  dredged  material. 

Dend/rophrya  Bpp.»  Strethill  Wright."^ 

''Test  adherent,  condsting  of  a  Bessile  chamber  with 
erect  or  spreading  arms.  Arms  tubular,  erect,  often 
branching,  with  apertures  at  the  distal  ends.  WaUs 
chitinous,  coated  with  mud.'* — ^Brady.  Dend/rophrya  is 
quite  common  along  the  N.  Wales  coast,  especially  in  low 
water  pools  near  the  Little  Ormes  Head.  Its  brandling, 
interlacing,  muddy  tubes  frequently  cover  the  whole  surfiaoe 
of  the  polypidoms  of  Polyzoa  and  Hydrosoa.  I  have  found 
both  host  and  Rhizopod  living  and  active  together  on  many 
occasions,  and  I  do  not  doubt  the  genus  is  equally  common 
in  similar  localities,  i.e.,  muddy  places,  round  the  coast 
generally.  And  yet,  as  Mr.  Brady  observes,  ''the  genus 
appears  to  have  remained  entirely  unnoticed  by  Bhizo- 
podists."  The  description  and  figures  given  in  the  Chal- 
lenger Report  are  from  specimens  obtained  from  the  West 
Coast  of  Scotland,  by  Mr.  D.  Robertson  of  Glasgow,  who 
sought  specially  for  them  at  the  request  of  Mr.  Brady. 
Wright  describes  the  "sarcode  of  the  organism  as  differing 
from  that  of  other  Rhizopods,  in  being  filled  with  delicate 
short  fibres  instead  of  the  usual  molecular  matter,  and 
containing  both  within  the  shell  and  tubes  the  highly 
refractive  bodies  I  have  mentioned  in  a  former  paper  as 
ova."t  The  occurrence  of  the  genus  in  some  quantity  in  a 
locality  which  is  the  annual  health  resort  of  many  of  our 
local  students  of  Natural  History,  offers  special  inducements 

•  Wright,  Ann.  and  Mag.  of  Natural  Hiitory^  ser.  3,  toI.  ^itt,  p.  IM, 
pi.  iy,  figs.  4,  5.  H.  B.  Brady,  R^^ort  on  the  Foram,,  vol.  ix,  *<  Cludlenger '* 
BeportB,  p.  287,  pi.  xxxviia,  figs.  7-9, 10-12. 

f  On  the  Beprodnotive  Elements  of  the  Bhisopoda,  AnM.  amd  Mag. 
Nat.  Hiit,  BQT.  3,  vol.  vii,  1861,  p.  S60. 
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to  follow  np  the  suggestion  here  made.  Farther  carefal 
observation  of  this  form  could  hardly  fail  to  be  productiye  of 
most  valuable  results.  There  is  probably  no  point  in 
Zoology  bearing  on  which  there  has  been  less  reliable 
information  accumulated,  or  on  which  information  is  more 
desirable  than  the  reproduction  and  life  histoiy  of  the 
members  of  the  Class  Rhizopoda. 

Examples  of  both  species,  D.  radiata  and  D.  erecta,  occur 
in  the  locality  named,  but  they  merge  so  insensibly  into 
each  other  that  it  seems  to  me  impossible  to  define  the 
limits  of  either. 

TeehniteUa  legumen,  Norman. 

A  few  specimens  of  this  very  curious  little  form,  the  test 
of  which  is  entirely  built  up  of  sponge  spicules,  have  been 
found  in  material  from  the  estuary  of  the  Dee. 

PaammoBphcera  fuica,  Schultze. 

The  specimens  of  this  form  are  small  and  rare  in  our 
district,  and  hardly  typical. 

Hyperammina  elongata,  Brady. 

Messrs.  Balkwill  and  Wright  (Recent  Dublin  Foraminifera) 
say  of  this  : — "  Large  and  very  abundant  at  Lambay,  muddy 
bottom  ;  also  met  with  in  other  places  in  Irish  Sea."  The 
few  specimens  I  have  seen  are  small  and  weak. 

Haliphyaema  tumanowiczii,  Bowerbank. 

Typical  examples  of  this  remarkable  form  are  frequently 
to  be  found  in  the  same  prolific  corner  of  Golwyn  Bay,  near 
to  the  Little  Ormes  Head,  already  quoted  as  the  special 
habitat  of  other  rare  species.  I  have  found  it  there  on 
several  different  occasions,  always  fixed  upon  the  polypidom 
of  CeUularia  avicularia. 

Reophdx  spp.,  Montfort. 

i2.  fusiformU  and  B.  scorpiwrus,  are  rare  among  those 
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gatherings  or  dredgings.  R.  nod/idoMa^  is  very  rare.  R. 
Jinden$9  the  typical  ^'  split "  or  divided  fornix  is  exceedingly 
rare ;  one  perfect  example  being  all  I  have  ever  seen* 

Reophaz  rnoniliforme,  n.sp.  (PI.  I,  fig.  2). 

There  occur  here  qaite  frequently,  fragments  of  an 
onbranched  cylindrical  moniliform  Reophax,  which  closely 
resembles  R.  Jindens,  bat  is  not  divided.  Perfect  speci- 
mens of  this  form  are  rare,  but  I  have  found  several. 
Balkwill  and  Wright  figure  fragments  of  the  form  in 
question  on  pi.  xiii,  figs.  22,  24,  of  their  Recent  Dublin 
Foraminiferaf  but  they  do  not  give  it  a  specific  name.  I 
venture,  therefore,  to  propose  for  it,  for  convenience  sake, 
the  name  R.  monHiforme  (see  PL  I,  fig.  2). 

Placopsilina  spp.,  d'Orb. 

The  first  examples  obtained  from  this  district  of  the 
forms  I  have  referred  to  the  genus  Placop$iUna,  were 
adherent  to  a  Sertularia  dredged  from  the  Dee  estuary,  ofi* 
Hilbre  Island,  by  Mr.  A.  0.  Walker.  They  do  not  perfectly 
harmonise  with  the  generic  description  in  Mr.  Brady's 
monograph ;  being  somewhat  more  delicate  and  hardly  as 
smooth  on  the  exterior  surface  as  the  type  forms.  The 
single-chambered  globular  or  ovoid  form  agrees  fairly  with 
P.  buJia;  the  specific  distinction  of  which  is  the  mono- 
thalamous  character. 

Placopsilina  kingsleyi,  n.sp.  (PI.  I,  fig.  1). 

On  the  same  Serivlaria  referred  to  above,  and  frequently 
also  from  the  same  and  other  localities,  I  have  obtained  a 
double  chambered  form  which  seems  intermediate  between 
P.  buUa  and  P.  cenomana.  This  is  figured  on  plate  I, 
fig.  1,  and  as  a  distinguishing  name  for  it,  I  venture  to  pro- 
pose P.  kirtgaleyi,  in  honour  of  the  late  Canon  Eingsley,  the 
founder  of  the  Chester  Society  of  Natural  Science,  and  the 
friend  and  helper  of  all  men. 
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Ammadiseus  spp.,  Beass. 

A.  incertuB  ocoars  rarely  in  shore  gaiheriDgs  and  dredg- 
ingSy  and  is  sometimes  very  fine.  A»  gordialis  and  A. 
charoides  are  much  more  rare.  A.  shoneanus  is  also  very  rare, 
bat  it  is  interesting  to  note  that  since  it  was  first  recorded 
from  the  river  Dee  in  1878  (Siddall,  Proeeedmgi  €f  Chester 
Society  Nat  Sci.,  part  ii,  p.  46,  figs.  1,  2),  it  has  been 
recorded  by  several  observers  from  the  coast  of  Ireland,  and 
by  Mr.  H.  B.  Brady  from  120  fathoms,  off  Christmas 
Harbour,  Eerguelen  Island,  and  from  8,960  fathoms — the 
very  deepest  part — in  the  North  Pacific. 

Trochammina  spp.,  P.  and  S. 

T.  nitida  and  T.  inflata  are  both  generally  distributed, 
but  nowhere  common  in  the  district.  T,  macrescens^  which 
is  apparently  but  a  feeble  brackish-water  form  of  infiata, 
occurs  occasionally  in  the  Dee. 

Textularia  spp.,  Defrance. 

Further  examination  of  dredgings  and  shore-gatherings 
will  probably  yield  other  species  of  this  genus.  The  examples 
I  have  so  far  obtained  do  not  include  several  that  have  been 
found  on  the  opposite  Irish  coast. 

Verneuilina  spp.,  d'Orb. 

The  arenaceous  form  F.  polystropha  is  generally  distri- 
buted over  the  district;  but  of  F.  spinuhea  only  a  single 
enfeebled  example  has  yet  been  found.  It  is  more  essen- 
tially a  deep-water  form. 

Bigenerina- digitata,  d'Orb. 

Examples  of  this  form  are  rare  and  small,  but  typical. 

BuUmina  spp.,  d'Orb. 

The  type  form  of  Btdimina,  vis.,  B.  pupaides,  is  frequent 
at  all  depths,  B.  elegane  and  B.  eleganiissima  are  much  less 
common.     The  remaining  species  are  rarely  met  with.     Of 
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B.  squamigera  I  have  only  a  single  example,  of  the  identity 
of  which  I  am  not  at  all  assnred. 

VirguUna  schreibersii,  Cygjek. 
Very  rare,  but  specimens  typical. 

BoUvina  spp.,  d'Orb. 

B.  anarietmSf  Costa,  was  erroneously  described  in  the 
Foraminifera  of  the  River  Dee,  as  jB.  coitata^  d'Orb. 

Cassididina  spp.,  d'Orb. 

C  lavigata  and  (7.  erassa  are  both  of  rare  occurrence  and 
feeble  development  in  the  district. 

Lagena  spp.,  Walker  and  Jacob. 

The  beautiful  genus  Lagena  is  represented  by  a  great 
variety  of  forms,  every  one  of  which  has  been  found  to  extend 
even  into  the  brackish  water  of  the  River  Dee.  L.  mdcaia 
and  L.  Imm9  are  universal  and  are  common  everywhere 
round  the  coast.  The  species  L.  iemiMtriaia^  L.  striata^  L. 
marginaUif  L.  $quamo8a,  L.  lucidaj  and  L.  apiculaia  are 
also  general,  but  much  less  common.  The  remaining 
species  have  not  yet  been  observed  in  our  district  beyond 
the  estuary  of  the  Dee.  Previous  to  its  occurrence  in  the 
Dee  L.  aspera  had  only  been  known  as  a  Tertiary  fossil 
form.  L.  gracUis,  L,  orbignyana^  L.  omata,  L.  ptUchelia, 
and  L.  hispida  are  also  exceedingly  rare.  The  twenty-nine 
species  named  in  this  list  do  not  include  all  those  known 
as  British,  and  it  is  very  probable  that  further  observations 
will  considerably  extend  the  list. 

Nodosaria  spp.,  Lamk. 

Of  this  genus  all  the  six  species  observed  are  of  general 
distribution,  excepting  only  N.  hispida,  of  which  I  have  seen 
only  one  specimen,  and  that  a  broken  one,  from  the  river 
Dee,  near  Hilbre  Island.  Uncertainty  as  to  its  name  caused 
me  to  omit  it  from  the  List  of  Dee  Foraminifera,  but  Messrs. 
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Balkwill  and  Wright  describe  and  figure  it  in  their  admirable 
list  of  Dublin  Foraminifera.  Their  two  specimens  were 
obtained  respectively  from  ofif  the  Hen  and  ChickenSi  Isle 
of  Man,  and  between  the  Isle  of  Man  and  the  Moome 
moantains. 

Margimdina  spp.,  d'Orb. 

Both  M.  costata  and  M.  glabra  are  very  rare.  Of  the 
latter  I  have  several  very  fair  examples,  bat  only  one  of  the 
former,  and  that  has  its  terminal  chamber  broken. 

VaginvUna  legumen,  d'Orb. 

F«  legumen  is  the  only  species  of  the  genus  I  have  seen, 
and  of  this  only  a  single  example. 

CristeUaria  spp.,  Lamk. 

C.  crepidula  is  by  far  the  most  common  of  the  three 
species  obtained  in  the  district.  A  very  fine  example  of  this 
species  (now  in  the  cabinet  of  my  friend,  Mr.  W.  Shone, 
F.Q.S.),  was  found  by  his  mother,  who  was  a  most  inde- 
fatigable student  of  Foraminifera,  in  material  obtained  at 
Hilbre  Island.  Several  of  the  later  chambers  of  the  specimen 
contain  young  Cristellaria.  Most  of  these  consist  only  of  the 
small  globular  shell  which  forms  the  primary  chamber  in  the 
genus,  but  several  others  have  also  added  a  second  chamber 
upon  the  first.  The  size  of  these  young  forms  is  such  that 
they  could  only  be  liberated  upon  the  breaking  up  of  the 
parent  sheU.  Mr.  Brady  has  figured  this  peculiar  specimen 
on  pL  Ixvii  of  his  **  Challenger "  Foraminifera,  in  which 
work  may  also  be  found  numerous  other  examples  of  a 
similar  viviparous  method  of  reproduction. 

Polymorphina  spp.,  d'Orb. 

P.  lactea,  P.  gibba,  and  P.  cammunii  are  generally 
present  in  all  gatherings.  P.  thauini  is  a  very  rare  form. 
P.  8pino$a  is  exceedingly  rare;  previous  to  its  discovery  in 


58        LIVEBPOOL    MAEINE   BIOLOOY   COMMITTEE   BEPO&T. 

the  Dee,  it  had  only  been  known  as  a  miocene  fossil  fonn. 
P.  lanceolata  was  described  as  P.  fusifomUi  in  the  Dee  cata* 
logue.  P.  concava  is  a  small  rare  formi  concave  on  one 
surface  and  with  a  wing,  or  flattened  oat  extension  of  shell 
substance  surrounding  it.  It  is  said  to  be  parasitic ;  bat  all 
our  specimens  are  free.  P.  orbignyi  is  a  name  given  to 
several  species  with  numerous  irregularly  projecting  aper- 
tures. Mr.  Brady  does  not  figure  any  of  the  three  last- 
named  forms. 

Uvigerina  spp.,  d'Orb. 

U.  pygmaa  and  U.  angvlosa  are  of  frequent  occarrence, 
and  generally  distributed.  J7.  canarienm  {U.  irregtdaris, 
Brady,  Dee  catalogue)  is  very  rare. 

Orbtdina,  d'Orb. 

I  have  several  examples  of  what  I  take  to  be  this  form 
from  the  Biver  Dee,  which  are  brown  and  chitinous,  but  not 
perfectly  calcareous.  This  imperfectly  calcified  condition  is 
frequent  among  the  porcellanous  group  Miliolids,  but  very 
unusual  in  the  Perforata. 

Globigerifia  bvlloides,  d'Orb. 
General,  but  never  common. 

PviUnia  sphceroideSf  d'Orb. 

Is  very  diminutive,  and  very  rare.  Only  Dee  specimens 
observed. 

Sphceroidina  dehiscenst  P.  and  J. 

Essentially  a  deep  water  form ;  very  small  and  feeble 
with  us.    Only  one  example  from  Dee  estuary  found. 

SpiriUina  spp.^  Ehrenb. 

All  the  four  species  of  this  genus  are  rare.  Of  S.  mar- 
garitifera,  I  have  only  one  specimen,  which  I  obtained  in  a 
tow-net  from  the  ''  bore  "  of  the  tide  at  Chester.  S.  ttbbercur- 
lata  is  also  very  rare,  and  was  first  described  (though  not 
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first  discovered)  in   the  Dee  catalogue,  from  Mr.  Brady's 
MS.  notes.      S.  limbata  is  yery  rare. 

PateUina  cormgata,  Will. 

A  yery  pretty,  distinct,  and  well-marked  form,  wbieh  is 
freqaenti  though  very  small  in  our  district. 

Discorbina  spp.,  P.  and  J. 

D,  globularis  is  common  eyerywhere  in  the  district. 
2>.  ochracea  was  figured  and  described  by  Prof.  Williamson, 
in  his  Recent  Faraminifera  of  Great  Britain ;  but  is  not 
figured  or  described  by  Mr.  Brady.  D,  biconcava  is  a  well- 
marked  form,  which  when  found  in  the  Dee,  was  new  to  the 
British  Fauna.  D.  tuberculata  is  figured  and  described  by 
Messrs.  Balkwill  and  Wright  in  the  Dublin  catalogue.  It  is 
a  rare  but  distinct  form,  studded  with  large  tubercles,  each  of 
which  is  perforated  in  the  only  specimen  I  have  found. 

Planorbulina  mediterranensis,  d'Orb. 

Is  very  distinct  and  well  deyeloped,  and  frequent  oyer  the 
whole  district.  I  haye  also  found  two  of  the  very  singular 
roUed-up  forms  of  the  shiall. 

Truncatulina  spp.,  d'Orb. 

T.  lobatula  is  one  of  the  common  shells  of  the  district ; 
the  other  three  species  are  rare,  and  barely  typical. 

Pvlvinidina  spp.,  P.  and  J. 

This  is  essentially  a  deep  water  genus,  and  the  forms  we 
get  in  the  district  are  always  feeble  and  ill-developed. 

Rotalia  spp.,  Lamk. 

B.  beccarii  is  as  common  as  possible,  and  occurs  in 
abundance  in  every  locality.  R,  nitida  is  probably  only  its 
young  state. 

Oypsina  inharenSf  Schultze. 

Described  as  Tinoporus  lucidue  in  the  Dee  list.  It  is 
very  rare  in  the  district. 
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Nonionina  spp.,  d'Orb. 

A^.  depressvla  is  Yery  common.    All  the  others  are  rare, 
and  none  of  them  well-developed. 

PolyatameUa  spp.,  Lamk. 

P.  itriata-^nctata  is  present  in  abundance  everywhere, — 
P.  critfpa  is  comparatively  rare. 


The  following  Table  gives  a  complete  list  of  the  species 
and  varieties  tehich  have  been  observed  in  the  district, 
with  their  localities  and  indications  of  their  relative  fre- 
quency of  occurrence. 


Explanation  of  Plate  I. 

Fig.  1. — Placopsilina  kingsleyi,  n.sp.,  attached  to  a  Ser^ 

tula/ria,  x  40  diameters. 
Fig.  2. — Reophax  moniliforme^  n.sp.,  x  60  diameters. 
Fig.  8. — MUiolina  ipkulifera^  n.sp.,  x  100  diameters. 
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REPORT  on  the  PORIFERA  of  the  L.  M.  B.  C* 

DISTRICT. 

By  Thob.  HioaiN,  F.  L.  S. 

The  following  classification  will  show  the  systematic  position 
of  the  species  discnssed  in  this  Report,  while  the  right  hand 
column  will  serve  as  a  list  of  all  the  species'  collected. 

« 

PORIFERA  (=  Glass  SPONGIDA,  Hnxley). 
Order  I.— 0ARN08A  (Garter). 

Family.  Groap.  Oeniu.  Bpeeies. 

Halisaboida ...        HaMsarca  dujardiniif  J. 

Order  m.— P8AMM0NEMATA  (Garter). 

Family.  Oronp.  Genns.      Speoies. 

Absnida.       ...  Arenosa.     ...         Dysidea  fragilis,  J. 

Order  IV.— RHAPHIDONEMATA  (Garter). 

Family.  Gronp.  Genus.         Speeies. 

Ghaunida.    ...Digitata,      ...        Chalina  oadata,  Bk. 

Beptata.       ...         Chalina  limbata^  Bk. 

Order  V.— EOHINONEMATA  (Garter). 

Family.  Group.  Genua.  Spedes. 

^(yriomx>L.Diciyocylindrina,  Dictyocylindrvs  siuposua,  Bk. 
Phmu)halkhondnna.PlumohaUchondria  plumosa,  G. 
Echinoclathrina.  ...OphUtaspongia  zeriata^  Bk. 

Order  VI.— HOLORHAPHIDOTA  (Garter). 

Family.  Group.  Genua.  Spades. 

Reniebida.  ...Amorphosa. ...       Amorphina  panicea^  S. 

Amorphina  cocdnea,  S. 

Amorphina  albescens,  S. 

Amorphina  caruncula,  S. 
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Family.  Qxoap. 

Bbnibbida.  ...Isodictyosa*  ••• 


Gtonns.      Spedei. 
hodictya  varia/ns,  Bk* 
Uodictya  elegans,  Bk. 
Isodictya  gimtdans,  Bk. 
hodictya  paUida,  Bk. 
Isodictya  densa,  Bk. 
hodictya  fistulosaf  Bk. 
hodictya  clava,  Bk. 
hodictya  fucorum,  Bk. 
Halichondria  incrustans^  J. 
Eaperia  agagropila,  C* 
Cliona  celata,  J. 
Raphyrus  griffUhsia,  Bk. 
Stbberites  carnosa,  S. 
Svberites  sfuberea^  S. 
Hymeniacidon  sanguinea,  Bk. 
Pachymatismajohnstania,  Bk. 
Ecionema  ponderosa,  Bk. 
Stelletta  grubii^  Sdt. 
PACHA8TBELLiDA.PacAa«freUina.D6rcifti«  ni^er,  G. 


Esperina. 
8vsERmDk...Suberitina»   ... 


Paohytbagid  A.  Oeodina, 

SteUettina. 


Order.  VUL— CALCAREA  (Haeckel). 


Family. 
AaOONBS. 

Lbuooneb.  ... 


Ghronp. 


... 


Stoonbs. 


.•• 


GenoB.      Speeies. 
Ascetta  coriacea 
Aacaltis  botryoidea 
Leucandra  fistvlosa 
Leucand/ra  gossei 
Leucandra  nivea 
Leucandra  johnatonii 
Sycandra  dliata 
Sycandra  compressa 
Aphrocerae  ramosaf  n.sp. 


The  arrangement  of  all  Sponges^  excepting  the  Galoarea, 
followed  in  these  notes  is  that  puhlished  by  Mr.  Garter,  in 
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his  ''Notes  introductory  to  the  study  and  elassification  of  the 
Spongida/'*  and  corresponds  with  the  '*  teaching  collection/' 
arranged  by  me  in  the  Free  Mnsenm,  Liyerpool,  in  trays 
containing  examples  of  all  the  groups. 

The  specimens  obtained  by  Professor  W.  A.  Herdman 
wiU  be  alluded  to  with  the  letters  L.  M.  B.  C,  with  locality 
and  a  number,  being  part  of  the  collection  of  the  Liyerpool 
Marine  Biology  Committee,  and  those  found  by  Mr.  T.  J. 
Moore  and  Mr.  Higgin,  under  the  letters  L.  F.  M.,  being 
part  of  the  collection  of  the  Liyerpool  Free  Museum. 

The  specimens  in  the  L.  F.  M.  collection  of  species, 
named  by  Dr.  Bowerbank,  to  which  the  letter  Y  is  attached, 
were  yerified  by  him  a  few  years  before  his  death.  This  is 
of  considerable  importance,  because  the  student  finds  it  yeiy 
difficult,  and  in  many  cases  impossible,  to  recognise  Bower- 
bank's  species  from  his  descriptions  of  them  ;  whilst,  in 
many  instances,  his  illustrations  afford  no  assistance. 


Order  I.— 0ARN08A. 
Family — ^Halisaboida. 

Halisarca  dujardinii,  Johnston. 
This  interesting  species,  haying  no  spicules  or  skeletal 
parts,  was  first  obseryed  by  Dujardin  on  the  coast  of 
Normandy  in  1888,  and  by  him  it  was  named  Halisarca. 
In  1842  Dr.  Johnston  found  it,  and  described  it  in  ''  British 
Sponges "  as  Halisarca  dujardinii.  In  1862  Dr.  Oscar 
Schmidt  described  a  new  species  differing  in  form  and  colour 
from  H.  dujardinii,  as  Halisarca  lobularis.  In  1847  Nardo 
described  another  aspiculous  sponge  under  the  generic  name 
of  Chondrosia,  and  stated  that  it  had  for  many  years  been 
known  to  the  fishermen  of  the  Mediterranean  as  Carume  di 

*  Annali  and  Mag,  Nat,  Hi$i.,  1875 ;  war.  4,  toI.  xvi. 
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Afar,  and  sinoe  that  time  seYeral  other  speoies  haye  been 
described.  The  different  yarieties  of  Camosa  now  known, 
including  both  aspicalons  and  spicnlons  species,  have  lately 
been  grouped  by  Mr«  H.  J.  Carter,  F.B.S.,  in  two  families — 
Halisaroida  and  Gnmminida  {Annals  and  Mag.  Nat.  Hist., 
October,  1881),  embracing  in  all  twenty-five  species.* 

The  specimens  of  H.  dujardinii  found  at  Holyhead  in 
March,  187S,  contained  oya  in  the  first  stage  of  development 
only,  that  is  before  any  duplicate  subdivision  had  taken 
place,  but  those  obtained  by  Mr.  Garter  in  July  and  August 
the  following  year  contained  ova  as  well  as  embryos  in 
every  stage  of  development.  The  Port  Erin  examples  also, 
gathered  in  July  and  August  last  year,  contained  embryos  in 
the  later  stages  of  development. 

Dr.  Bowerbank  would  not  believe  in  the  existence  of 
sponges  without  any  spicules,  and  assumed  that  Dr. 
Johnston  was  mistaken  in  not  finding  spicules  in  the  sponge 
he  described.  He  has  figured  a  thin  coating  sponge 
amongst  his  Hymeniacidons  as  Hymeniacidon  dujardinii, 
under  the  impression  that  this  must  have  been  the  species 
Dr.  Johnston  had  described  (Mon.  Brit.  Spon.,  vol.  iii, 
pi.  88,  fig.  1  to  4).t 

L.  M.  B.  C,  No.  85. 1.,  near  low-water  mark,  Bay-ny- 
Garrickey,  between  Port  St.  Mary  and  Poyllvaaish,  Isle  of 
Man,  Aug.  8.,  1885  ;  from  Laminaria  roots  on  shore  between 
Port  St.  Mary  and  Spanish  Head,  Isle  of  Man,  Aug.  18, 
1885;  in  rock-pools,  near  Port  Erin,  Isle  of  Man,  Aug., 
1885. 

L.  F.  M.,  No.  22.  4.  74,  8.    GoUected  at  Holyhead. 

*  See  also  Carter's  papers  in  1874  in  AnnaU  and  Mag.  Nat,  Hitt, 
"On  the  Spongozoa  of  Haluarea  dujaTdinii,**  and  "On  the  Haluarca 
lolmlarii,**  also  *' Development  of  Marine  Sponges/*  &o.,  &e.,  1874. 

tFor  excellent  work  on  HalUarca^  with  heantifnl  and  faithful  plates,  see 
the  papers  hy  F.  E.  Sohnltze  in  Zeittehrift  /.  witt,  Zoologu^  1877,  Bd. 
zxviii,  and  1879,  Bd.  zxiz. 
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Order  IH.— P8AMM0NEMATA. 
Family. — Arenida. 
DysideafragtUs,  Johnston. 

This  sponge,  which  is  found  all  ronnd  our  coasts,  and  is 
widely  distributed  over  other  parts  of  the  world,  was  called 
fragilis  by  Dr.  Johnston*  because  when  dried  it  is  easily 
made  to  crumble  away.  This  arises  from  the  nature  of  its 
skeletal  parts.  The  skeleton  is  composed  of  grains  of  sand 
taken  up  by  the  sponge  from  the  wash  of  the  tide,  and 
worked  into  a  network  by  being  agglutinated  together  by  a 
very  small  quantity  of  horny  material. '  Consequently  when 
the  sponge  is  dried,  the  homy  matter  being  in  such  small 
proportion,  the  grains  of  sand  easily  become  separated  and 
the  skeleton  breaks  up.  It  is  the  Spongelia  of  Dr.  0. 
Schmidt,  t  Only  two  British  representatives  of  arenaceous 
sponges  have  been  described.  Mr.  Garter  has  placed  them  in 
his  order  Psammonemata,  which  also  contains  the  **  Sponge  of 
Commerce  "  or  *'  bath  sponge,'*  whose  skeleton  is  clear  homy 
material,  almost  entirely,  if  not  altogether,  free  from  grains 
of  sand.  Mr.  Carter,  however,  states  that  there  are  always 
some  grains  of  sand  to  be  found  in  some  parts  of  the  fibre  of 
even  the  best  specimens  of  ''  Turkey  Sponge."  The  order, 
therefore,  contains  every  variety  of  arenaceous  fibrci  from 
Spongia  officinalis  to  such  sponges  as  Dyaidea  fragilis. 

L.  F.  M.,  No.  24.  6.  78. 14.    Collected  at  Holyhead. 

Order  IV.— RHAPHIDONEMATA. 
Family. — Chalinida. 

Chalina  oculata,  Bk. 

Halichondria  octUatay  J. 
Chalina  polyckotoma,  Carter. 
Spongia  polyohotoma,  Esper. 

*  Britith  Spongei,  p.  187;   see  also  Bowerbank,  Mon.  Brit,  8p<mg., 
Tol.  i,  pi.  xiv.,  fig.  270 ;  vol.  ii,  p.  881,  and  Yol.  iii,  pi.  Izix. 
\  Spongienfauna  Atlan.,  1870,  p.  77. 
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This  digitate  species  is  representative  of  Mr.  Carter's 
family  Ghalinidai  and  of  his  order  Bhaphidonemata,  which 
embraces  all  sponges  having  a  homy  fibre  cored  with  spicules 
prodaced  by  the  sponge.* 

L.  F.  M.,  No.  29. 12. 61. 1.    Collected  at  Morecambe  Bay. 

Chalina  limbata,  Bk. 

Spongia  LinibtUa^  Johnston. 

This  is  a  Chalina  of  quite  different  form  and  appearance 
from  C.  octdata,  bat  it  is  distinctly  a  Chalina,  a  pretty  net- 
work of  homy  matter  enclosing  the  acerate  spicules  of  the 
species.    It  is  a  sessile  species,  t 

L.  M.  B.  C,  No.  86.2.  Collected  at  Port  Erin,  Isle  of 
Man. 

L.  F.  M.,  No.  24. 9. 78. 1.    Collected  at  Holyhead. 

Order  V.— ECHINONEMATA. 
Family. — Eotyonida. 

Dictyocylindrus  atuposvs,  Bk. 

This  is  a  Dictyocylindrus  with  a  stellate  ^esh  spicule, 
and  is  most  probably  the  Raspalia  stelligera  of  Schmidt. 
Mr.  Carter  has  lately  broken  up  his  group  Pluriformia  into 
three  diTisions,  the  last  of  which  is  Dictyocylindrina,  to 
receive  sponges  of  this  type.  The  appearance  of  the  stellate 
spicule  in  this  species  |  is  a  noticeable  feature,  probably 
evidencing  a  relationship  to  some  species  in  the  next  order, 
Holorhaphidota. 

L.  M.  B.  C,  No.  86.  8.  Collected  at  Port  Erin,  Isle  of 
Man. 

L.  F.  M.,  No.  29. 10.  78. 1.    Collected  at  Holyhead. 

*  See  fig.  262,  pi.  ziii,  vol.  i,  Bowerbank's  Jf on.  Brit,  Spang, ;  Johnston'g 
Brit.  Spong.,  fig.  94,  pi.  iii ;  Mon.  Brit.  Spong.,  yol.  iii,  pi.  Izvi ;  Esper., 
1794,  tot  xxzTi ;  Annalt  and  Mag.  Nat.  Hi$t.,  October,  1885. 

f  See  If  on.  Brit.  Sponges,  yol.  ii,  p.  873 ;  vol.  iii,  pi.  Izyii. 

I  Man.  Brit.  Span.,  toI.  iii,  pi.  zix,  figs.  1>7 ;  Spongienf.  Atlan.,  p.  60, 
tof.  5,  fig.  14. 
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PhmohaUchondria  plvmosa,  C. 

Hynuniaeidan  pkimosa,  Bk.  a  Microaicna  phunotay  Bk. 
Htiliehondria  plumoia,  J. 

This  species,  as  well  as  Ophlitaspongia  aeriata,  represents, 
with  a  few  other  species,  the  British  examples  of  Mr.  Garter*8 
order  Echinonenu^ta,  which  embraces  all  sponges  whose  fibre 
is  echinated  with  spicules.* 

L.  F.  M.,  No.  82.  8.  78.  2.    Collected  at  Holyhead. 

Ophlitaspongia  seriata,  Bk. 

Ohalina  seriataf  Bk.  »  Ilaliohondria  teriata^  J. 

This  species  t  is  plentiful  at  Holyhead,  surrounding  in 
a  layer  about  a  quarter  of  an  inch  thick,  the  stems  of 
Laminaria, 

L.  F.  M.,  No.  26.  9.  tS.  12.    Collected  at  Holyhead. 

Order  VI.— HOLORHAPHIDOTA. 
Family.— Renibrida. 
Group. — ^Amobphosa. 

Amorphina  panicea,  S. 
Haliehondria  panicea^  J. 

This  is  a  species  I  without  any  fibrous  skeletal  structure, 
the  spicules,  which  are  simple  acerate,  being  dispersed 
throughout  the  sponge  substance,  and  loosely  congregated 
together  in  support  of  the  areolar  mass,  which,  when  cut 
through,  has  the  appearance  of  a  slice  of  bread  (bread- 

*  For  iUnstratioiiB  of  this  kind  of  fibre  see  figi.  387,  388,  289,  290  and 
291,  pi.  xyii,  Mon.  Brit,  Spong.,  Tol.  i.  For  illiutration  of  the  fibre  of  ibis 
ipeoiee,  see  fig.  13,  pi.  zxIt,  toI.  iii. 

t  For  illustration  of  the  fibre  of  this  species,  see  fig.  287,  pi.  zrii,  vol.  i. 
If  OR.  Brit.  Spong.  For  figure  of  sponge  coating  a  piece  of  rock,  see  pi.  Ixt, 
▼ol.  iii. 

X  For  good  illnstrations  of  the  nsnal  forms  of  this  sponge,  see  pi.  zl, 
▼ol.  iii,  Mon,  Brit,  Spong,  Johnston's  Brit,  Spong,,  p.  114,  pi.  xzzi; 
Mon.  Brit,  Spong,,  yol.  i,  pi.  xix,  fig.  800;  vol.  ii,  p.  229;  toI.  iii,  pi. 
zzxix  and  zl. 
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oromb).  Sponges  of  this  character  come  nnder  Schmidt's 
genus  Amorphinaf  and  into  Mr.  Carter's  group  Amorphosa. 
Amorphosa  is  the  first  group  in  Mr.  Carter's  Order  YI, 
which  embraces  the  Reniera  of  Schmidt,  the  Svberites  and 
the  Pachytragida,  or  Corticata,  as  well  as  the  Lithistina  and 
SpongiUa.  It  is  a  very  large  order,  bat  the  divisions  of  it 
are  very  marked,  and  easily  distinguishable. 

L.  M.  B.  C,  No.  86.  4.  Collected  at  Hilbre  Island,  and 
also  at  Port  Erin,  Isle  of  Man. 

L.  F.  M.,  No.  24.  6.  78,  4.  From  the  Egremont  shore 
and  Holyhead. 

Amorphina  coccinea,  S. 
Htfrneniaeidon  coeeineat  Bk. 

This  species  is,  as  its  name  implies,  a  scarlet  coloured 
sponge,  and  having  acerate  spicules,  I  have  placed  it  in  the 
group  Amorphosa.  It  is  a  sessile  species.  The  specimen  in 
the  L.  F.  M.  Collection  is  mentioned  by  Br.  Bowerbank  in 
his  third  volume,  page  858. 

L.  F.  M.,  No.  24.  5.  78,  16.  Collected  in  Belfast 
Lough.    V. 

Amorphina  albescens,  S. 

Hymeniacidon  albescens,  £k. 

This  is  a  sessile  species,  which  puts  out  usually  one,  but 
sometimes  more  than  one,  branch,  about  a  couple  of  inches  in 
length,  with  a  diameter  of  a  quarter  of  an  inch  or  less.  It  is 
yellow  when  living,  but  in  the  dried  state  is  greyish  white. 
Its  spicules,  like  those  of  the  preceding  species,  are  acerate. 

L.  F.  M.,  No.  22.  4.  9.  74,  6.    Holyhead.    V. 

Amorphina  canmctdaf  S. 
Hymmiaddon  carunoula,  Bk. 

Dr.  Bowerbank  makes  this  species  to  differ  from  its  very 
near  relative  Hymeniacidon  sanguinea  in  colour,  and  in  the 
size  of  its  spicules.    In  the  living  state  it  is  ''  light  to  deep 
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orange/'  whilst  the  other  is  ''  blood  red ; "  and  its  spicoles 
are  rather  stoat  acuates,  whilst  those  of  H.  sanguinea  are  of 
the  same  form  but  longer. 

L.  M.  B.  C,  No.  85.  6.  Collected  in  shore  pools  at 
Kitterland,  near  Port  Erin,  Isle  of  Man. 

L.  F.  M.,  No.  82.  8.  78, 1.    Collected  at  Holyhead.    V. 

Group  ISODIOTTOSA. 

Isodictya  varians,  Bk. 
This  sponge,  belonging  to  the  groap  Isodictyosa,  rather 
resembles  Chalina  ocvlata  in  appearance — compare  plates 
Ixvi  and  Ixxxviii  in  Dr.  Bowerbank's  third  volnme — but  it 
differs  greatly  under  the  microscope.  The  skeleton  of 
C  ocvlata  is  a  horny  fibre  cored  with  spicules,  whilst  that 
of  J.  varians  is  a  structure  made  up  of  spicules  merely 
held  together,  where  they  touch  each  other,  with  horny 
matter;  the  spicules  are  simply  cemented  together  thus, 
and  are  not  enclosed  in  homy  fibre.  This  difference 
distinguishes  the  Ghalinas  firom  the  Isodiotyas,  and  these 
species,  which  resemble  each  other  so  much  in  form,  are  good 
examples  of  the  two  groups.  The  orders  Rhaphidonemata 
and  Holorhaphidota  run  together  in  Isodictya,  and  perhaps 
the  group  of  Isodictyosa  might  without  disadvantage  be 
taken  out  of  the  latter  order  and  placed  in  the  same  order 
with  Chalinida.  Dr.  Bowerbank's  plate  Ixxxviii  in  his 
third  volume  is  from  a  specimen  in  the  Liverpool  Free 
Museum,  one  of  a  large  number  taken  at  low  water  near  the 
old  ferry  slip  at  Egremont  by  myself,  in  company  with  Mr. 
T.  J.  Moore,  in  1869.  It  was  found  flourishing  in  the 
bed  of  a  stream  of  warm  fresh  water  running  from  the 
engine-house  connected  with  the  slip.  The  fact  that  this 
marine  species  was  found  in  brackish  water  growing  luxuri- 
antly within  the  influence  of  a  fresh  water  stream,  becomes 
of  great  interest  when  considered  in  relation  to  a  freah- 
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water  sponge  fonnd  in  very  deep  pools  in  a  Sonth  American 
river,  more  than  two  hundred  miles  from  the  sea  (river 
Umgnay),*  together  with  some  others  of  like  form  from  deep 
parts  of  an  inland  lake  (Lake  Baikal),  t  Dr.  Bowerbank 
described  this  Umgaay  species  in  his  "  Monograph  of  the 
SpongillidaB "  (Proc.  Zool.  Soc,  Nov.,  24,  1868),  under  the 
name  SpongiUa  coraUoideB,  bat  Mr.  Carter  {AnnaJs  and 
Mag.  Nat  HiaL,  Feby.  1881),  created  a  new  genus  for  it, 
Uruguaya,  and  grouped  it  with  the  other  sponges  of  similar 
growth  just  alluded  to,  Liibomirakia  baicalenaiSf  and  its 
varieties. 

Isodictya  variana,  until  the  discovery  of  the  sponge  in 
the  Mersey,  was  only  known  by  "a  small  fragment  surround- 
ing  two  adjoining  branches  of  a  small  Fiictis,  forming  two 
parallel  and  united  cylinders  of  sponge,  an  inch  in  length, 
and  seven  lines  in  width,  and  varying  in  thickness  from 
one  to  two  lines,  sent  to  Dr.  Johnston  by  Mr.  Barlee, 
from  Shetland."  Whether  this  fragment  was  brought  up 
by  the  dredge  or  was  picked  up  on  the  shore  does  not 
appear.  It  is,  however,  clear  that  it  is  not  common  on  our 
coasts  as  a  marine  species,  whilst  the  great  profusion  in 
which  it  was  found  at  Egremont  under  the  circumstances 
already  stated  (for  the  bed  of  the  stream  was  thickly  covered 
with  it),  indicates  that  the  conditions  of  life  there  were  most 
favourable  for  its  growth  and  development.  It  thus  appears 
to  form  a  link  between  marine  and  fresh  water  sponges. 
Marine  sponges  reproduce  by  means  of  ova  and  spermatozoa, 
and  fresh  water  sponges  can  also  reproduce  in  this  way,  as  was 
shown  by  Lieberkiihn  in  1866  (Beitrdge  zur  Entwickelungsge- 
chichte  der  Spongillen,  Archiv  /.  Anat.  u.  Physiologic,  Heft 
i,  u.  ii,  pp.  1-19,  January),  but  all  fresh  water  sponges,  with 

*  Proe.  Lit,  and  Phil.  8oe.  Liverpool,  1877-8,  vol.  82,  p.  Ivi— "  On  a 
freflh-water  Sponge  from  Bahia,*'  T.  Higgin,  F  Ji.S. 

iAtmali  and  Mag.  Nat.  HiiU,  Feby.,  1881,  and  July,  1884. 

F 
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the  exception  of  the  one  from  the  river  Urngnay  and  those 
from  Lake  Baikal,  have  been  proved  to  reprodnoe  in  addition 
by  means  of  a  seed-like  body  or  "  statoblast/'  The  method  of 
reprodnction  in  the  case  of  Uruguaya  coraUoides^  and  of 
Imbomirskia  baiccdenais  with  its  varieties  and  allies,  is  not 
known,  bnt  the  most  diligent  search  by  various  observers  has 
not  resulted  in  finding  the  statoblast  in  any  examples  of  the 
different  species.  In  this  respect,  for  the  present,  these  fresh 
water  species  stand  apart  from  the  rest  of  the  SpongillidsB 
which  are  classified  according  to  the  spicules  of  the  statoblast, 
the  body  spicules  of  the  various  species  not  being  sufficiently 
different  from  each  other  for  the  purpose.  liodictya  variant* 
in  its  form  bears  a  very  strong  resemblance  to  Uruguaya 
coraUoides  and  to  Lubomirskia  baicalerms,  and  it  also  con- 
tains in  quantity  in  its  spiculation  the  curved  cylindrical 
form  of  spicule  common  to  them.  The  points  of  resem- 
blance, or,  it  may  be,  of  relatioliship,  therefore,  between  these 
marine  and  fresh  water  species  seem  well  worth  recording. 

L.  M.  B.  C,  No.  85.  6.    Collected  at  Hilbre  Island. 

L.F.M.,  No.  82.  12.  69.  40.  Type  specimen.  Collected 
on  the  Mersey  shore,  at  Egremont,  in  1869. 

Isodictya  elegans,  Bk. 
Dr.  Bowerbank  figures  three  fragments,  as  type  speci- 
mens of  this  species.!  Professor  Herdman  obtained  one 
specimen  at  Port  Erin,  of  reptant  growth;  but  in  a  shore 
pool  where  the  sponge  was  protected  and  could  grow  freely, 
he  obtained  two  nice  complete  specimens  of  erect  growth, 
tubular  and  branched.  The  colour  of  these  when  taken 
was  lilac  pink,  a  colour  which  is  seen  in  some  species  of 
Chalina,  and  which,  coupled  with  other  characters  common  to 
both,  may  be  regarded  as  indicating  a  relationship  between 

*  Man.  Brit,  Speng,,  toI  x,  pi.  xx,  fig.  809 ;   for  skeletal  nelwoA  of 
spionles,  vol.  ii.,  p.  281 ;  toI.  iii.,  pis.  xlTiii  and  Ixxxvili. 

t  Mon,  Brit,  Spong,,  vol.  ii,  p.  388,  and  toI.  iii,  pL  zlix,  flgi.  1^. 
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the  genera  Isodictya  and  Chalina.  Professor  Herdman's 
specimens  abound  with  ova  in  an  adyanoed  state  of  daplioate 
snb-division,  and  ciliated  embryos.  They  were  obtained  in 
July  and  Angnst. 

L.  M.  B.  C,  No.  86.  7.  In  shore  pool,  Port  Erin,  Isle 
of  Man ;  also  dredged  near  Port  Erin. 

Isodictya  simviafUf  Bk.  * 

This  is  a  compact  form  of  Isodictya  of  pretty  well  marked 
character,  and,  therefore,  is  more  easily  recognised  than 
many  species  of  the  genns.  Its  spicules  are  short,  rather 
stout,  acerates.  It  is  usually  found  of  a  branching  growth, 
but  it  is  polymorphous. 

L.  F.  M.,  No.  24. 5. 78, 16.   Collected  at  Douglas  Bay.  V. 

Isodictya  pallida,  Bk.  t 

The  colour  of  this  sponge  is  pale  grey,  or  cream.  Its 
spicules  are  stout  and  very  slender  acerates.  It  is  of  massive 
coating  growth,  and  is  not  difBcult  to  recognise. 

L.  F.  M.,  No.  24.  6. 78.  7.   Collected  at  Douglas  Bay.  V. 

Isodictya  densa,  Bk.  | 
This  is  a  massive  spreading  growth  with  stout  acerate 
spicules. 

L.  F.  M.,  No.  24.  9.  78,  2.     Collected  at  Holyhead.    V. 
L.  M.  B.  C,  No.  85. 19.    Collected  at  Port  Erin. 

Isodictya  fistulosa,  Bk.  § 

This  is  a  massive  form  throwing  up  thin-walled  tubes  or 
fistulsB.  Its  colour  alive  is  white,  with  a  pinkish  tint.  Its 
spicules  are  two  kinds  of  acerates,  the  one  fairly  stout  and 
the  other  very  slender. 

L.  F.  M.,  No.  4.  9.  74,  10.     Collected  at  Holyhead.    V. 

•  Mon,  Brit.  Spong.,  toI.  ii.,  p.  808 ;  vol.  iii,  pi.  61. 

f  Op.  eiU,  Tol.  ii,  p.  297 ;  vol.  iii,  pi.  50. 

t  Op.  eit.,  vol.  ii,  p.  898 ;  vol.  iii,  pi.  50. 

I  Op.  eiUt  vol.  ii,  p.  899 ;  vol.  iii,  pi.  58. 
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Iso&ictya  clava,  Bk«  * 

The  examples  collected  nt  Douglas  Bay  were  long  slender 
stems,  about  a  couple  of  inches  long,  with  a  diameter  of  a 
line  or  less,  sometimes  branched;  the  specimens  figured  by 
Dr.  Bowerbank  haTC  the  appearance  of  immature  forms.  The 
spicules  are  rather  short  stout  acerates. 

L.  F.  M.,  No.  2.  6.  9.  78,  8.    Douglas  Bay.     V. 

Isodictya  fucorum,  Bk.  t 

This  is  a  pink  or  red  coloured  sponge,  of  amorphons 
growth,  with  acerate  spicules  and  an  equianchorate  flesh 
spicule. 

L.  P.  M.,  No.  24.  5.  78,  12.    Douglas  Bay.    V. 

Group  Halighondbina. 

Halichondria  incrtistans,  Johnston. 

In  the  preceding  species  of  the  orders  lY,  V,  and  YI, 
which  produce  spicules,  we  haye  been  dealing  generally  with 
sponges  having  simple  acerate  or  acuate  spicules,  bat  in 
77.  incrustcma  I  we  have  a  species  supplied  abundantly  with 
flesh  spicules,  in  addition  to  the  spicules  of  the  skeleton 
which  consist  of  smooth  or  spined  acuates  and  curved  or 
straight  cylindrical  forms,  sometimes  inflated  at  the  ends, 
sometimes  pointed  and  microspined  near  the  ends.  The 
flesh  spicules  are  C-shaped,  bihamate  and  equianchorate. 
Mr.  Carter  has  made  this  sponge  representative  of  the  groap 
Halichondrina.  It  is  of  wide  distribution,  having  been 
found  in  the  West  Indies,  the  Falkland  Islands,  and  in  other 
parts  of  the  world.    In  one  example,  the  spined  acaate  is 

*  Mon.  Brit,  Spovg.,  vol.  ii,  p.  816;  toI.  iii,  pi.  58. 
f  Op.  ctt.,  voL  ii,  p.  822 ;  vol.  iii,  pi.  56. 

t  See  Johmton't  Brit.  Spong.,  p.  122,  pi.  xii,  fig.  3  ;  Mon,  Brit  Sponf-y 
vd.  ii,  p.  249,  and  ?ol.  iii,  pi.  zliv,  fig.  7-12. 
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fonnd  ecbinating  the  skeleton  fibre,  thus  bringing  this 
variety  into  Mr.  Carter's  order  Echinonemata. 

L.  M.  B.  C,  No.  85.  8.  Collected  at  Port  Erin,  Isle  of 
Man. 

L.  F.  M.,  No.  4.  ^.  74,  6.    Collected  at  Holyhead. 

Esperia  cegagropUa,  C. 

D&tmaeidon  agagropUa^  Bk. 
Haliehondria  cegagropUat  Bk. 

This  species*  is  also  the  British  representative  of  a  large 
gronp  of  wide  distribution,  the  genns  Esperia  of  Nardo. 
The  skeleton  spicule  is  a  snb-pin-like  form,  the  inflated  end 
of  which  is  asnally  of  less  diameter  than  the  shaft,  and  the 
flesh  spicules  are  bihamate,  tricurvate,  and  inequianchorate. 
A  characteristic  feature  of  the  genus  is  a  beautiful  polygonal 
lace-like  dermal  reticulation  covering  the  surface,  by  which 
examples  are  readily  recognised. 

L.  F.  M.,  No.  18. 10.  78. 4.    Collected  at  Holyhead. 

Family. — Subbbitida. 
Cliona  celata,  J. 
Baphynu  griffithsia,  Bowerbank. 

Johnston  described  two  varieties  of  this  sponge,  one 
''massive,"  the  other  ''sinuous.*'  The  massive  variety  Dr. 
Bowerbank  made  a  new  genus  for,  and  named  it  Raphyrus 
griffithsia ;  the  sinuous  variety,  that  found  boring  into  shells, 
he  placed  in  his  genus  Hymeniaddon^  as  Hymeniaddon 
celata.  Mr.  Carter  has  found  Johnston's  view  more  correct 
than  that  of  Bowerbank,  and  asserts  that  the  sinuous  form 
bec6me8  the  massive  form.  In  support  of  this  view,  from 
a  large    number  of   examples    of  this    sponge  (which  is 

*  Johii8ton*8  Brit,  Spcng,,  p.  119,  pi.  xi,  fig.  1 ;  Mon.  Brit,  Spong.,  vol. 
ii,  p.  852;  vol.  Hi,  pi.  Iziii,  figs.  8-14;  pi.  Izzziii,  fig.  23.  Spongienf. 
Atlan,,  Schmidt^  1852,  pp.  58^7,  pi.  ▼,  fi{^.  2-8,  14. 
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very  abundant  all  aronnd  onr  coast),  it  is  said  that  one 
may  select  gradations  of  every  variety  of  form,  from  the 
shell  bored  with  small  circular  holes,  through  various  stages 
during  which  the  shell  becomes  more  and  more  perforated  and 
the  sponge  grows  over  it,  surrounds  it  and  encloses  it,  until  it 
reaches  the  massive  free  form  christened  by  Dr.  Bowerbank 
Baphyrus  griffithsia.  On  the  other  hand,  however,  Schmidt 
makes  Baphyrus  griffithsia  equal  to  his  PapUUna  svberea. 

This  species*  belongs  to  the  large  family  Suberitida, 
which  embraces  another  sponge  {Svberites  siiberea,  see  below) 
common  on  our  coasts  surrounding  shells  of  various  sizes, 
and  in  fact,  in  some  instances,  converting  the  shell  into 
sponge  substance,  whilst  to  some  extent  the  form  of  the 
shell  is  retained.  The  characteristic  form  of  spicule  is  **  pin- 
like." The  well-known  "  Neptune's  Cup "  sponge  Raphio- 
phora  patera  (Gray),  also  belongs  to  this  group. 

L.  M.  B.  C,  No.  85.  9.    Collected  at  Port  Erin. 

L.  F.  M.,  No.  9. 2.  75. 6.    Collected  at  Holyhead. 

Svherites  suberea,  S. 

Hymeniaoidon  suherea^  Bk. 
Halichondria  suberea,  J. 

This  is  the  speciest  alluded  to  in  the  notes  on  CUona 
celata  as  surrounding  shells.  It  is  the  Siiberites  domuncula 
of  Schmidt,  and  is  representative  of  the  compact  forms 
(group  Compacta)  of  the  family. 

L.  F.  M.,  No.  15. 6. 62.  Collected  at  Holyhead,  Liverpool 
Bay,  and  Morecambe  Bay. 

Svherites  camosa,  S. 

Hymeniaoidon  carnosa,  £k. 
Halichondria  camosa,  J. 

This  is  another  Suberite  of  compact  form.     The  spicules 

*  Johnston^B  BriU  Sponget^  p.  125 ;  JIf on.  Brit.  Spang,  vol.  ii,  p.  212 ; 
vol.  iii,  pi.  xxzyiii,  and  pi.  Iziy ;  Spongf.  Allan.,  p.  65. 

f  JolmBton*8  Brit.  Spong.,  pp.  139-141,  pi.  xii,  figs.  5,  6 ;  Mon*  Brit. 
Spong,  Tol.  ii,  p.  200  ;  vol.  iii,  pi.  xxxvi,  figs.  1-4;  Spongf.  Allan.,  p.  67. 
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are  very  similar  to  those  of  S.  mberea,  bat  the  growth  of  the 
sponge  is  differenti  and  the  surface  is  more  hispid.'*' 
L.  M.  B.  C,  No.  86. 10.    Collected  at  Hilbre  Island. 

Hymeniacidon  sanguinea,  Bk. 
Haliehondria  sanguinea,  J. 

This  speciest  Schmidt  places  in  his  genas  Amorphina, 
but  Mr.  Garter  places  it  in  the  family  Saberitida,  though 
the  spicules  are  acnate  and  not  pin-likci  with  the  remark 
that  Bowerbank  found  on  Johnston's  type  specimen  in  the 
the  British  Museumi  No.  47.  9.  7.  19,  flesh  spicules  (whichi 
however,  he  does  not  appear  to  have  regarded  as  belonging 
to  the  specimen)  like  those  of  Vioa  johnstoni%  Schmidt, 
a  Suberite.  Mr.  Garter  has  placed  it  in  his  group  Laxa, 
which  also  contains  Vioa  johnstonii. 

L.  M.  B.  G.,  No.  86. 11.  Golleoted  in  tidal  pools  near 
Port  Erin. 

L.  F.  M.,  No.  24.  6. 78. 10.  Gollected  at  Holyhead  and 
Douglas  Bay.    V. 

Family.— Paohytbaoida. 

Pachymatisma  johnstonia,  Bk. 
This  sponge  belongs  to  a  family  quite  different  from  any 
previously  considered  in  these  notes.  It  has  a  crustular  sur- 
face,! and  is  embraced  in  Mr.  Carter's  family  Pachytragida, 
which  also  contains  the  genera  Geodia  (Lamarck),  Tethya 
(Johnston),  and  Stelletta  (Schmidt).  It  corresponds  with 
Schmidt's  group  CorticatsB.  The  pachytragous  sponges 
possess  the  various  forms  of  four  rayed  spicules  (quadrira- 

*  Bee  Johnston's  Brit.  Spon. ;  Mon,  Brit.  Spong,,  toL  ii,  p.  208 ;  toI.  iii, 
pi.  zxxvL 

t  Johnston's  Brit.  Spong.,  p.  183,  pi.  xiy,  fig.  8 ;  If  on.  Brit.  Spon., 
Tol.  i,  p.  289,  pi.  iii,  fig.  72  ;  vol.  ii,  p.  168 ;  vol.  iii,  pi.  xzzU,  fig.  6-8. 

t  Bee  iron.  Brit.  Spong.,  toI.  i,  pL  xzrii,  fig.  858 ;  toL  ii,  p.  61 ;  vol. 
ill,  pi.  Tiii,  figs.  1-7.    Annali,  1869,  vol.  iy,  p.  8,  pi.  ii,  figs.  7,  eto. 
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diate).  The  crust  in  the  genus  Oeodia  consists  of  globular 
or  ellipsoidal  siliceous  bodies  closely  packed  together,  upheld 
by  the  short  arms  of  the  four  rayed  spicules.  The  species 
of  SteUetta  have  no  globular  siliceous  bodies  on  the  surface, 
but  have  a  thick  dermal  layer  of  cells  charged  with  the 
stellates  of  the  species,  whilst  the  surface  of  the  genus 
Tethya  is  hirsute  with  tufts  of  spicules  projecting  through 
the  dermal  layer. 

L.  F.  M.,  No.  4.  9.  74,  2  (spirit).    Collected  at  Holyhead. 

SteUstta  grvbii,  Schmidt. 

This  species  is  described  by  Schmidt  in  his  Atlantic 
Sponges,*  and  has  also  been  found  by  Mr.  Carter  at  Budleigh 
Salterton. 

L.  F.  M.,  No.  4.  9.  74,  6.    Collected  at  Holyhead. 

Ecionema  ponderosa,  Bk. 

This  is  no  doubt  the  same  sponge  which  Mr.  Carter 
described  in  1871  as  SteUetta  aapera.  It  is  undoubtedly  a 
species  allied  to  SteUetta.  \ 

L.  F.  M.,  No.  4.  9.  74,  8.    Collected  at  Holyhead. 

Family. — Paohastrbllida. 

Dercitus  niger,  C. 

Hymeniaeidon  bticklandi,  Bk. 
BcUtenbyia  buoklandi,  Bk. 

Before  issuing  his  third  volume  in  1874,  Dr.  Bowerbank 
removed  this  sponge  from  his  genus  Hymeniacidon  and 
created  a  new  genus  for  it,  Batterabyia,  and  gave  a  section  of 
it  in  one  of  his  illustrations.  It  had  been,  however,  more 
particularly  described  and  figured  by  Mr.  Carter  in  1871  as 

*  Spongf.  Allan.,  1862,  p.  46,  pi.  iv.  fig.  3. 

t  Mon.  Brit.  Spong.,  vol.  ii,  p.  56,  and  vol.  iii,  pi.  viii,  fig.  8-16 ;  AnnaU 
and  Mag.  Nat.  Hist. ,  1871,  vol.  vii,  p.  7,  pi.  iv,  fig.  7,  ete. 
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Dercitrts  niger.*  This  is  the  sponge  which  Dr.  Bowerbank 
likened  in  appearance  to  a  piece  of  bullock's  liver. 

Mr.  Garter  has  included  it  in  his  family  Paohastrellida, 
which  embraces  Schmidt's  genus  Pachattrella,  and  the 
Lithistid,  or  stony  sponges. 

L.  F.  M.,  No.  4.  9.  74,  4.    Collected  at  Holyhead. 

Order  Vm.— CALCAREA. 

The  only  monograph  of  the  Galcarea  or  sponges  which  have 
calcareous  spicules  is  that  published  by  Professor  Haeckel  t 
in  1872.  Previous  and  subsequent  writers  have  described  a 
few  species  only,  but  Haeckel  had  a  large  number  before  him.^ 
There  has  been  a  general  concurrence  in  his  classification, 
though  exceptions  have  been  taken  to  some  of  his  views  and 
speculations.  The  Galcarea  of  the  **  Ghallenger  "  Expe- 
dition were  examined  and  reported  upon. by  Dr.  N.  Pole- 
jaeff,  I  of  the  University  of  Odessa,  a  distinguished  pupil  of 
Professor  F.  E.  Schultze ;  and,  at  the  present  moment,  Mr. 
H.  J.  Garter,  F.R.S.,  of  Burleigh  Salterton,  has  under 
examination  a  very  large  collection  from  Australian  waters. 
Dr.  Polejaeff  had  only  a  few  species  to  report  upon. 

Professor  Haeckel  divided  the  whole  order  into  three 
families,  Ascones,  Leucones,  and  Sycones,  according  to  the 
canal  system,  and  these  again  into  groups  and  genera, 
according  to  the  prevailing  forms  of  spicules.  **  The 
Ascones  present  the  simplest  form  of  the  canal  system.  The 
thin  wall  of  the  sponge  consists  of  three  parallel  layers,  ecto- 
derm, mesoderm,  and  endoderm.  Here  and  there  the  cells 
separate,  and  thus  give  origin  to  the  pores  "  (Yosmaer.)    The 

*  M<m,  Brit,  Spong.  vol.  ii,  p.  226 ;  vol.  iii,  pi.  xxxviii,  fig.  9-12,  and 
pi.  xm,  fig.  8,  p.  846.  Annals  and  Mag.  Nat,  Hi$t.,  1871,  Tol.  yii,  p.  8, 
pi.  W,  fig.  1,  etc.     Proc,  Zool,  Soe  ,  1867,  p.  542. 

f  Dm  Kalkschwamme,  Haeokel,  1872. 

X Report  on  the  Calearea,  by  Dr.  K.  Polejaeff,  M.A.,  Zool.  ChaU.  Exp., 
part  zziv,  1883. 
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Leaeones  are  those  with  branched  canals,  and  the  Syoones 
those  with  a  radial  canal  system.  Polejaeff  does  not  agree 
with  Haeckel's  distinction  of  Lencones  from  Sycones,  bat 
proposes  to  group  the  Ascones  in  one  order,  Homocosla,  and 
both  the  others  in  another  order,  Heterocodla,  treating  the 
Calcarea  as  a  separate  Glass. 

The  Calcarea  found  on  our  coasts  are  usually  very  smalL 
I  have  never  found  an  example  of  Sycandra  compressa  more 
than  one-and-a-half  inches  in  length,  but  Dr.  Bowerbank 
speaks  of  one  from  Ipswich  River  five  inches  long  by  thiee- 
and-a-quarter  broad.  Sycandra  cUiata  is  generally  a  quarter 
to  half  an  inch  in  length,  but  Ipswich  River  produced  one 
for  Dr.  Bowerbank  three  inches  long  by  three-quarters 
of  an  inch  in  diameter.  The  size  evidently  depends  on  the 
locality  being  favourable  for  growth  or  otherwise. 

Family. — Asoonbs. 

AscaUia  boiryoides,  H. 

Leuoosolenia  hotryoides,  6k. 

Orantia  botryoides,  Fleming  and  Johnston. 

The  specific  name  is  descriptive  of  the  way  in  which  a 
number  of  individuals  of  the  species  are  found  congregated 
together  in  branches  or  tufts.*    Colour  white. 

L.  F.  M.,  No..  25. 9.  73.  8.     Collected  at  Holyhead. 

Ascetta  coriacea,  H. 

Leueoiolenia  coriacea^  Bk. 

Ormitia  eoriaoea,  Fleming  and  Johnston. 

This  is  a  pretty  encrusting  species.t  Colour  greyish 
white  or  dark  crimson,  or  lemon  yellow  or  nut  brown. 

*  Mon,  BnU  Spong,,  vol.  ii,  p.  28 ;  vol.  iii,  pi.  iii,  figB.  1-4.  Die 
Kalkiehwdmme,  toI.  ii,  p.  65  ;  vol.  iii,  taf.  9,  fig.  10. 

fMon.  Bnt.  Spong.,  toI.  ii,  p.  84;  vol.  iii,  pi.  iii,  fig.  11-14.  DU 
KalktchwSmme,  Tol.  ii,  p.  24  ;  yol.  iii,  taf.  8. 
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L.  M.  B.  Cm  No.  86. 12.  Collected  at  Port  Erin,  Isle  of 
Man.    L.  F.  M.,  No.  22. 4.  74.  6.     Collected  at  Holyhead.' 

Family. — Leuoonbs. 

Leucandra  gossei,  H. 
Leuoogypna  goaei,  Bk. 

This  is  a  massiye  sessile  species.* 

It  is  readily  recognised  by  the  large  acerate  spicules  lying 
longitudinally  on  its  surface.     Colour  white. 

L.  M.  B.  C,  No.  85.  18.  Collected  at  Port  Erin,  Isle  of 
Man. 

L.  F.  M.,  No.  22.  4.  74.  8.    Collected  at  Holyhead. 

Lewcandra  nivea,  H. 

Leuconia  nivea^  Bk. 

Orantia  nivea,  Fleming  and  Johnston. 

Coating  smooth  or  lobular,  t    Colour  white. 
L.  M.  B.  C,  No.  86. 14.     Collected  at  Port  Erin,  Isle  of 
Man. 

L.  F.  M.,  No.  26.  9.  78.  4.    Collected  at  Douglas  Bay. 

Leucandra  johnstonii,  H. 
Leuconia  johnstoniit  G. 

Mr  Carter  says,  a  good  feature  for  recognising  the  species 
is  the  large  four-rayed  surface  spicule  with  a  dark  centre, 
the  dark  centre  being  the  fourth  ray,  or  shaft,  penetrating 
the  sponge  substance.  I    Colour  white. 

L.  M.  B.  C,  No.  85. 16.  Collected  at  Port  Erin,  Isle  of 
Man. 

L*  F.  M.,  No.  26.  8.  82.  1.     Collected  at  Holyhead. 

*  Mon^  Brii,  Spong.,  toL  ii,  p.  42 ;  Tol.  iii.  Die  Kalkschwdmmef  Tol.  ii, 
p.  177 ;  Tol.  iii,  tof .  87. 

flfofl.  Brit.  8pong,f  yol.  ii,  p.  86;  toI.  iii,  pi.  ▼,  fig.  1-8.  Die 
Kalkiehwdmme,  Tol.  ii,  p.  211 ;  vol.  iii,  taf.  89. 

}  ArmaU  and  Mag,  Nat.  Hitt,,  1871,  ser.  iy,  vol.  yiii,  p.  8,  pi.  i,  figB. 
6-12.    Die  Kalkichw&mme,  Haeokel,  toI.  ii,  p.  216,  pL  84. 
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Lewcandra  JUtulosay  H.  * 

*    Orantia  fi$tuU>$a,  J. 
Leueonia  fistulota,  Bk. 

L.  M.  B.  C,  No.  85.  16.  Collected  at  Port  Erin,  Isle  of 
Man. 

Family. — Syoonbs. 
Sycandra  compressa,  H. 

Orantia  oompresta,  Fleming. 

This  is  a  very  easily  recognised  species  from  its  hollow 
compressed  form ;  it  is  found  in  quantity  all  round  our  coasts 
attached  to  seaweed.  It  is  well  figured  both  by  Haeckel 
and  Bowerbank.t 

L.  M.  B.  C,  No.  85.17.  Collected  at  Port  Erin,  Isle  of 
Man. 

L.  F.  M.,  No.  22.  4.  74.  2.     Collected  at  Holyhead. 

Sycandra  cUiata,  H.  I 
Orantia  eiliata,  H. 

L.  M.  B.  C,  No.  85.  18.  Collected  at  Port  Erin,  Isle  of 
Man. 

L.  F.  M.,  No.  22.  4.  74.  4.    Collected  at  Holyhead. 

DESCRIPTION  OF  A  NEW  SPECIES  BY  H.  J.  CARTER, 

P.R.S. 

Aphroceras  ramosa,  n.sp. 

Small,  cylindrical,  branched,  sessile ;  branchlets  more  or 

less  acuminated,  horn-shaped;  without  peristome.     Colour 

whitish-yellow.      Surface  even,   consisting  of   long,  large, 

fusiform  acerates  arranged  parallel  to  each  other  and  closely 

*  Mon.  Brit,  Spong,,  vol.  ii,  p.  89 ;  Tol.  iii,  pi.  ▼,  figi.  9-16.  2H€ 
Kalktehwdnme,  Haeokel,  yoI.  ii,  p.  197 ;  vol.  iii,  pi.  81. 

t  Mon,  BriU  Spong.,  vol.  ii,  p.  17 ;  vol.  ill,  pi.  i.  Die  Kalk»ekwiimmet 
▼ol.  ii,  p.  860 ;  vol.  iii,  taf.  67. 

I  Mon.  Brit.  Spong.,  vol.  ii,  p.  19  ;  vol.  iii,  pi.  ii,  figs.  1-16.  Die 
Kalk$ehwdmme,  yol.  ii,  p.  296 ;  vol.  iii,  iaf.  68,  fi?.  9. 
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approximated,  on  the  same  plane,  more  or  less  covered  by 
small  sagittiform  triradiates.  Pores  sitnated  in  the  inter- 
stices between  the  arms  of  the  triradiates,  along  the  intervals 
of  the  large  acerates.  Vent  single,  at  the  end  of  each  branch, 
naked,  i.e.,  without  peristome;  leading  into  a  cylindrical, 
cloacal  cavity,  about  the  same  shape  as  the  sponge,  and 
equally  branched ;  presenting  on  its  surface  a  great  number 
of  circular  holes  in  juxtaposition,  rendered  more  or  less 
polygonal  by  the  intercrossing  of  the  rays  of  the  radiates 
that  form  the  skeletal  structure  of  the  cloaca,  which  is 
sparsely  echinated  by  the  fourth  ray  of  the  quadriradiates. 
Wall  consisting  of  simple,  cancellated  sarcode,  traversed 
horizontally,  at  intervals,  by  the  shafts  of  large,  sagittiform 
triradiates  which,  coming  from  opposite  sides  and  over- 
lapping  each  other,  have  their  heads  in  the  internal  surface 
of  the  cortex  and  that  of  the  cloaca  respectively. 

Spicules  of  three  kinds,  viz.,  acerate,  triradiate,  and 
quadriradiate.  1st,  acerate,  very  large,  long,  fusiform,  slightly 
curved,  and  often  lance-pointed  anteriorly,  averaging  ^th  inch 
long  by  T^yth  incli  in  its  greatest  transverse  diameter; 
2nd,  triradiates,  small  and  large,  the  latter  averaging  t^So  by 
TvVvth  inch  in  the  shaft,  and  the  arms  respectively  irds  of 
this  size ;  8rd,  quadriradiates,  of  the  same  size  as  the  large 
triradiates,  with  the  addition  of  the  fourth  arm  which  is  short 
and  curved,  about  TiA^vths  inch  long.  No.  1  is  confined  to 
the  surface  with  the  arrangement  before  stated ;  No.  2  in  its 
larger  form,  to  the  wall,  also  as  above  stated;  and  the 
smallest,  which  are  chiefly  sagittiform,  to  the  outer  and 
inner  surfaces ;  No.  8  to  the  inner  part  of  the  cloaca,  where 
they  are  formed  by  the  addition  of  the  fourth  arm  to  the 
heads  of  the  large  triradiates  of  the  wall  which  abut  against 
this  part;  thence  projecting  into  the  cavity  of  the  cloaca. 
Size  of  specimen,  which  is  much  broken,  under  yVth  inch 
in  the  diameter  of  the  stem ;  length  unknown  ;   longest 
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fragment  T^ths  of  an  inch ;  thickness  of  the  wall,  indading 
the  cortex  and  the  cloaca,  ahont  ith  inch. 

L.  F.  M.,  No.  22.  4.  74. 7.     Collected  at  Holyhead. 

This  species  in  spicnlation  is  veiy  much  like  Leueogypsia 
gossei,  Bowerbank,  who,  when  he  made  a  genus  of  it  nnder 
the  name  of  ** Leiicogypsia**  in  1862  (Phil.  Trans. ^  p.  1095), 
stated  that  he  had  not  seen  another  species  in  Great  Britain. 
In  1858,  Dr.  J.  E.  Gray  described  and  illustrated  a  cylindri* 
eal  branched  species  from  Hong  Eong,  to  which  he  gave 
the  name  of  Aphroceras  (Ueicomis  (Proc.  ZooL  Soc^  Lond., 
p.  114,  pi.  X,  figs.  1  and  2),  and  in  1867  (/&.,  p.  658)  he 
made  a  family  for  it  under  the  name  of  "  Aphrooerasid»/* 
This  species  is  closely  allied  in  form  to  that  discovered  by 
Mr.  Higgin,  but  differs  greatly  in  structure  ;  while  the  struc- 
ture of  A.  alcieornia  is  almost  identical  with  that  of  Leueo^ 
gypsia  gossei,  hence  Haeckel  has  placed  them  among  his 
Leucones;  but  the  structure  o{  Aphroceras  ramoaa  is  Syconid, 
and  belongs  to  a  genus  which  I  have  named  ''  Heteropia  '*  in 
my  forthcoming  description  of  the  Calcareous  Sponges  from 
the  neighbourhood  of  Port  Phillip  Heads,  S.  Australia,  sent 
to  me  by  Mr.  Bracebridge  Wilson;  meanwhile,  Haeckel's 
illustration  of  the  "  Badial-tuben,"  in  his  SydUa  cylindrus, 
represents  it  well  (Die  KalkBchwdmme^  Atlas,  taf.  48,  fig.  6). 


Note. — A  species  of  Syca/ndra^  probably  new  to  science, 
was  also  dredged  near  Port  Erin,  Isle  of  Man.  It  has  been 
examined  by  Mr.  Harvey  Gibson,  and  his  description  and 
figures  will  be  found  further  on  in  this  volume. — ^Ed. 
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DISTRICT. 

Bt  Mb.  W.  B.  Mbixt,  J.  Sibley  Higkb,  L.B.C.P.,  F.L.S.,  and 

Pbof.  Hebdman,  D.So. 

A  FBI?  words  of  explanation  are  necessary  in  regard  to  the 
joint  authorship  of  this  Report.  Before  the  Liverpool 
Marine  Biology  Committee  commenced  their  investigations, 
Dr.  Sibley  Hicks  had  done  a  good  deal  of  work  at  the 
Hydroid  Zoophytes  of  this  neighbonrhood,  and  had  drawn 
np  a  list  of  thirty-eight  species  fonnd  in  the  estnary  of  the 
Mersey.  This  list  was  exhibited  before  the  Literary  and 
Philosophical  Society  of  Liverpool,  in  1880,  bat  has  not 
been  published.  As  Dr.  Hicks  fonnd  that  he  could  not  spare 
sn£Scient  time  to  undertake  the  Report  upon  the  Hydroida, 
he  handed  over  his  list  of  species  to  the  Committee,  and  has 
also  given  some  assistance  in  identifying  the  specimens. 

Mr.  W.  R.  Melly,  while  working  as  a  student  in  the 
Zoological  Laboratory  of  University  College,  paid  special 
attention  to  the  Hydroids,  and  on  the  dredging  expeditions 
which  he  took  part  in,  he  assisted  me  in  collecting  and 
preserving  the  smaller  species  of  Zoophytes.  Consequently, 
when  it  was  found  that  Dr.  Hicks  could  not  undertake  the 
preparation  of  this  Report,  I  handed  the  collections  over  to 
Mr.  Melly  for  examination.  The  work  has  been  carried  on 
during  the  present  Winter  Session  in  the  Laboratory,  under 
my  direction.  The  greater  part  of  the  labour  of  preparing 
the  Report  has,  then,  been  performed  by  Mr.  Melly.  He  has 
examined  and  identified  every  specimen  in  the  collection,  and 
has^drawn  up  the  list  of  species,  with  records  of  their  previous 
oceuzrenoe  in  the  locality.    My  share  of  the  work  has  been 
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confined  to  a  general  snpervision  of  Mr.  Melly's  investigations, 
and  some  assistance  in  identifying  the  more  difficult  species. 

W.  A,  Hbbdman. 

The  Hydroida  are  well  represented  in  the  neighbourhood 
of  Liverpool,  and  are  especially  abundant  on  the  shores  of 
Hilbre  Island.  Former  investigators  in  this  locality  have 
paid  more  attention  to  the  Zoophytes  than  to  most  other 
groups  of  animals,  and  consequently  there  are  comparatively 
few  species  to  add  to  the  existing  lists  as  the  result  of  the 
Committee's  dredging  investigations.  Mr.  Byerley,  in  his 
FauTia^  published  in  1855,  records  thirty-three  species,  of 
which  twenty-six  have  been  found  by  members  of  the  Com- 
mittee during  1885;  fifteen  of  the  species  previously  recorded 
from  this  neighbourhood  have  not  been  found  during  1885. 
Dr.  Sibley  Hicks  records  thirty-eight  species,  including 
six  not  mentioned  by  Byerley,  in  his  list  drawn  up  in 
1880.  A  few  localities  within  the  L.  M.  B.  C.  District  have 
been  given  by  Hincks,  AUman,  and  Pennington  in  their 
works  on  the  Hydroid  Zoophjrtes.  Mr.  A.  0.  Walker,  of 
Chester,  has  furnished  us  with  records  of  the  species  which 
he  has  found  in  the  neighbourhood. 

The  large  collections  made  by  the  Liverpool  Marine 
Biology  Committee  yielded  forty-two  species,  eleven  of  which 
had  not  been  previously  recorded  from  this  neighbourhood. 
Seven  of  the  species  were  collected  at  Hilbre  Island,  sixteen 
were  from  various  parts  of  Liverpool  Bay,  seven  were 
obtained  during  the  cruise  of  the  "Hy»na,"  seven  were 
obtained  at  Penmaenmawr  by  Mr.  Thompson,  and  thirty 
were  collected  o£f  the  south  end  of  the  Isle  of  Man  by 
Professor  Herdman. 

The  classification  and  nomenclature  of  species  given  by 
Mr.  Hincks  *  have  been  followed. 

*  Hiitory  of  the  BritUh  Hydroid  Zoophytet,  van  Voont,  London,  1868. 
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Order.— HYDROI  DA. 

Sub-order  I.— ATHECATA. 

Family  I. — Clavid^. 

Clava  multicornis,  Forskal. 

Clcwa  discreta,  Allman,  Ann.  N,  H.,  Nov.,  1859. 

Recorded  by  Byerley  as  haying  been  fonnd  on  floating 
Fuci  by  Mr.  Price.     Mersey  (J.  S.  Hicks). 

Fonnd  at  Hilbre  Island,  May  17th,  1885,  and  Jnne  18th, 
1886,  on  the  nnder  surfaces  of  stones.  The  specimens 
found  on  May  17th  had  gonophores. 

Some  of  these  specimens,  obtained  at  Hilbre  Island^  lived 
in  the  laboratory  at  University  College  in  a  small  1-oz. 
bottle  of  sea  water  for  over  six  months.  A  few  specimens 
were  obtained  at  the  sonth  end  of  the  Isle  of  Man  adhering 
to  Corallina  officinalis, 

Clava  leptoatyla,  Agassiz. 

Mentioned  by  Hincks  as  being  fonnd  at  Morecambe  Bay. 
Also  recorded  by  Allman  from  the  same  locality. 

Family  II. — Htdbaotinhda. 

Hydractinia  echinata,  Fleming. 

Alcyanidiwn  echinatum,  Johnston,  B.  Z.   (Ist.  edit.)  304, 
pi.  xiii,  figs.  3,  4. 

Recorded  by  Byerley.    Mersey  (J.  S.  Hicks). 

Dredged  at  Hilbre  Swash,  June  20th,  1886,  from  a  depth 
of  ten  fathoms ;  also  dredged  on  the  Constable  Bank,  near 
Llandudno,  during  the  cruise  of  the  *'  HyaBua,'*  May  28rd, 
1886.  Found  by  Mr.  Thompson  at  Penmaenmawr,  and  at 
Point  of  Ayr  by  Mr.  A.  0.  Walker ;  in  all  cases  on  shells 
inhabited  by  Hermit  Crabs. 

Family  V, — CoBYNiDiB. 
Coryne  sp.  (?). 

A  species  of  Coryne  was  found  attached  to  masses  of  wood 
at  the  breakwater,  near  Port  Erin,  Isle  of  Man,  in  August, 

a 
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1886.  The  speoimens  are  not  in  the  collection,  and  are 
recorded  on  the  anthority  of  Prof.  Herdman,  who  examined 
them  in  a  living  condition. 

Coryne  pu8iUa,  Gaertner. 

Becorded  by  Byerley  as  being  fonnd  on  the  Dingle  rocks 
by  Mr.  Price.  Mersey  (J.  S.  Hicks).  Hilbre  Swash  (A.  O. 
Walker).    Bangor  (A.  S.  Pennington). 

Fonnd  at  HUbre  Island,  Jnne  ISth,  1886.  The  speci- 
mens are  not  in  the  collection,  bat  the  species  was  identified 
and  recorded  at  the  time. 

Family  IX.— EuDBMDRiinjB. 

Eudendrium  rameum^  Pallas. 

Tubularia  ramo$a,  Johnst  Trans.  Newc.  8oc.,  u,  253,  pi.  x. 
E.  rameum,  Johnst.  B.  Z.  (2nd  edit.)  46,  pi.  y,  figs.  1,  2,  &c. 

Becorded  by  Byerley.  Mersey  (J.  8.  Hicks).  Men- 
tioned  by  Hincks  as  being  plentiful  at  Lytham.  Becorded  by 
Allman  from  Morecambe  Bay. 

Eudendrivm  ramosum,  LinnfBUS. 
Becorded  by  Byerley  as  having  been  fonnd  on  Bootle 
shore  by  Mr.  Marrat.      Mersey  (J.  S.  Hicks).    Common  in 
the  district  (A.  0.  Walker).    Mentioned  by  Allman  as  being 
found  at  Morecambe  Bay. 

One  large  colony,  growing  on  a  stone,  was  dredged  off  the 
south  end  of  the  Isle  of  Man  from  a  depth  of  ten  to  twen^ 
fathoms,  daring  August,  1886.  This  specimen  resembles 
the  figures  given  both  by  Hincks  and  by  Allman,  but  it  has 
no  gonophores. 

Eudendrium  capiUare,  Alder. 

Corytnhogonium  capUUure,  AUmaa,  Ann,  N.  H.  for  Angast, 
1861,  p.  168.      V 

Found  at  Colwyn  Bay  in  September,  1882,  by  Mr.  A.  0. 
Walker. 
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One  colony,  abont  H  inches  in  height,  attached  to  the 
back  of  a  specimen  of  Hyas  caaretattu,  and  a  second  colony, 
abont  2^  inches  in  height,  were  dredged  off  the  sonth  end  of 
the  Isle  of  Man,  in  Angnst,  1886,  from  a  depth  of  ten  to 
twenty  fathoms.    Gonophores  are  present  in  both. 

Neither  Hincks  nor  AUman  give  any  very  good  distingaish- 
ing  characteristics  by  which  E.  capiUare  can  be  known  from 
E.  ramomvm.  The  colonies  of  the  former  species  seem  to 
branch  more  irregularly,  and,  according  to  Allman,  they 
develop  gonophores  between  Jane  and  September,  while  in 
E.  ramoBum  these  are  produced  in  April.  The  Manx  speci- 
mens were  obtained  in  August  and  have  the  gonophores  well 
developed :  they  probably  belong  to  £.  capiUare. 

Family  X.— Atraottuda. 

Oarvda  nutans^  T.  8.  Wright. 

Budendrium  (Oorytkamnium)  baeeiferutn,    Allman,  **  Notes  on 
Hydroid  Zoophytes/'  Ann,  N.  H,,  July,  1859. 

This  rare  Zoophyte  was  first  found  by  Dr.  Strethill 
Wright  on  the  island  of  Inch  Garvie,  in  the  Firth  of  Forth, 
and  almost  simultaneously  by  Prof.  Allman  in  the  same 
locality  (see  Allman,  Oymnoblastic  Hydroids,  p.  294).  It 
has  since  been  found  in  Shetland  by  Hincks,  and  at  More- 
cambe  Bay  by  Allman.  It  had  not  been  previously  found  in 
Liverpool  Bay,  but  last  summer,  during  the  expeditions  of 
the  Liverpool  Marine  Biology  Committee,  it  was  discovered 
in  several  localities,  and  seems  to  be  fairly  abundant  now  off 
the  north  end  of  Hilbre  Island.  It  was  found  at  low  water  on 
Hilbre  Island  on  May  17th,  with  well  developed  gonophores ; 
at  the  same  locality,  on  June  18th;  and  was  dredged  in 
Hilbre  Swash  on  May  9th,  and  again  on  June  20th,  from 
depths  of  ten  fathoms.  It  was  also  obtained  during  the 
cruise  of  the  '*  Hysna,**  on  May  26th,  off  the  Oreat  Ormes 
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Head.    It  was  found  living  at  Galwyn  Bay  on  drift  staff  on 
April  19th,  1886,  by  Mr.  A.  0.  Walker.* 

Bimeria  vesUta^  T.  Strethill  Wright. 
This  species  is  mentioned  by  Allman  as  having  been 
found  at  Morecambe  Bay. 

BougainviUia  museus,  Allman. 
Found  at  Colwyn  Bay  on  April  27th,  1884,  by  Mr.  A.  O. 
Walker. 

Family  XI. — TuBULARnDA. 
TubtUaria  indivisa,  Linnaeus. 

Becorded  as  being  very  abundant  by  Byerley.  Mersey 
(J.  S.  Hicks). 

Dredged  in  the  Welshman's  Gut,  June  20tii.  Found 
growing  at  Hilbre  Island  in  large  quantities,  near  low 
water  mark.  Dredged  in  Hilbre  Swash  on  June  20th, 
depih  ten  fathoms.  Dredged  off  the  Great  Ormes  Head, 
from  seven  to  eight  fathoms,  during  the  cruise  of  the 
''  HysBua,"  May  28rd,  1886. 

Tvbularia  coronata,  Abildgaard. 

Tubularia  larynx,  var.  fi,  Johnst.,  B.  Z.  (Ist  edit )  116. 

Mersey  (J.  S.  Hicks).  Mentioned  by  Hincks  as  being 
plentiful  at  Lytham. 

Some  dried  stalks,  which  are  probably  those  of  T. 
earanataf  were  dredged  in  Welshman's  Gut,  on  June  20th, 
from  a  depth  of  seven  fathoms. 

Collected  at  low  water  on  Hilbre  Island,  on  June  18th. 

Tubularia  simplex,  Alder  (?). 

Tubularia  dumortierii,  Johnst.,  B.  Z.  50. 

A  specimen  which  was  dredged  from  deep  water  between 
Port  St.  Mary  and  the  Calf,  off  Spanish  Head,  Isle  of  Man, 
on  August  Srd,  1886,  probably  belongs  to  this  species. 

*  Garveia  nutam  hM  also  been  reeently  found  on  DaU[ey  laUnd,  Dablin 
Bay,  by  Prof.  Haddon  (see  Proc.  R- 1,  Aead.^  ler.  ii,  v.  it,  p.  524.) 
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Tubularia  larynx,  Ellis  and  Solander. 
Recorded  by  Byerley  as  being  very  common  ronnd  the 
coast.    It  has  not  been  fonnd  during  onr  investigations,  and 
is  not  mentioned  by  Dr.  Sibley  Hicks.    Possibly  it  may 
have  been  T.  coronata. 

Tubularia  britannica,  Pennington. 
This  species  was  foand  by  Mr.  Pennington  in  the  Menai 
Straits. 

Eetopleura  dumortierii,  Van  Beneden. 

Tubularia  dumortierii,  Johnst.,  B.  Z.  pi.  vii,  figs.  1, 2  (not  the 
species  described  in  the  text). 

Mentioned  by  Allman  as  being  foand  at  the  Isle  of  Man, 
and  recorded  by  Pennington  from.  Point  of  Ayr. 

Corymorpha  nutans,  Sars. 
Mersey  (J.  S.  Hicks).    Isle  of  Man  (Pennington). 

Snb-order  11.— THECAPHORA. 
Family  I. — Campamulabiida. 

Clytia  johnstoni,  Alder. 

Companularia  volubUis,  JohnstM  B.  Z.  107, 108,  woodcnt  fig.  18. 
CampantUariajohnstonii,  Allman^  Proc,  Roy.  8oe.  Ed.,  tor  Dec. 
6th,  1868. 

Hilbre  Swash  and  Abergele  Bay  (A.  0.  Walker).  Mersey 
(Hicks). 

Several  very  large  colonies  were  dredged  during  Angnst, 
1886,  o£f  the  south  end  of  the  Isle  of  Man,  in  the  neigh- 
bourhood of  Port  Erin.  One  well-developed  colony  was 
attached  to  the  siphons  of  a  specimen  of  Molgula  occvita. 
Another  colony,  with  gonothecsB,  was  found  adhering  to  the 
stalk  of  a  Tubularia.  A  third  colony  from  the  Isle  of  Man 
differed  considerably  from  the  typical  condition.  It  was  of 
much  smaller  size,  and  the  calycles  were  much  longer  and 
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narrower  than  is  shewn  in  Hincks*  figure.      It  may  be 
regarded  as  a  small  variety  of  the  species. 

Possibly  this  is  the  species  mentioned  by  Byerley  under 
the  name  of  Campanularia  voUibilU* 

Obelia  geniculata,  Linnaens. 

Becorded  by  Byerley  nnder  the  name  of  Laomedea  gent- 
eulata,  as  being  very  abundant  upon  Alg®,  dead  shells,  &c. 
Mersey  (J.  S.  Hicks). 

Obelia  gelatinoBa^  Pallas. 

Becorded  by  Byerley  under  the  name  of  Laomedea 
gelatinosa,  as  being  common.  Found  in  Hilbre  Swash  on 
July  2nd,  1872,  by  Mr.  A.  0.  Walker.  Liverpool  (Colling- 
wood).    Menai  Straits  (Pennington). 

This  species  is  recorded  by  Hincks  as  being  very  common 
on  the  Dingle  rocks,  Egremont,  Hilbre  Island,  and  other 
places  near  Liverpool,  in  1868.    Mersey  (J.  S.  Hicks). 

One  colony  of  this  species,  about  2^  inches  in  height,  was 
obtained  at  the  south  end  of  the  Isle  of  Man,  August,  1885. 
This  colony  differs  from  Hincks'  figure  and  description 
in  having  the  margins  of  the  hydrothecas  distinctly  not 
denticulated.  The  hydrothecs  are  very  thin,  and  the  edges 
are  slightly  ragged  in  sopie  cases,  but  never  denticulated. 
In  all  other  respects  the  zoophyte  agrees  with  Hincks' 
description. 

Obelia  langissimay  Pallas. 

Laomedea  dichotoma,  var.  /3,  B.  Z.  p.  102. 

t 

Found  off  the  Little  Ormes  Head  on  June  22nd,  1880,  by 
Mr.  A.  0.  Walker.    Becorded  from  Blackpool  by  Pennington. 

Obelia  flabeUata,  Hincks. 

Oampanularia  flabellatat  Hincks,  Ann*  N.  H.  (3rd  series),  zviii, 
297. 

Not  previously  recorded  from  this  neighbourhood. 
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This  speoies  was  found  at  Hilbre  Island  on  Jnne  18th, 
1886.  Several  colonies  were  also  obtained  from  the  Isle  of 
Man,  growing  on  the  stalk  of  a  Tubuiaria.  Some  of  these 
specimens  have  gonothecsB. 

A  specimen,  which  was  dredged  off  the  Isle  of  Man  in 
Aagnst,  1885,  resembles  Hincks'  figure  in  most  respects, 
bat  is  a  little  less  zigzag  in  its  growth,  though  not  so 
straight  as  O.  dichotoma.  Hincks  figures  three  rings  above 
each  joint;  our  specimen  has  only  one.  Hincks  does  not 
mention  the  presence  of  tendrils  in  the  species,  while  our 
specimen  shews  several.  The  hydrothec®  spring  in  some 
cases  from  the  axils,  a  condition  which  Hincks  mentions  in 
his  description  of  Obelia  cUchotomOf  but  not  in  the  case  of 
O.  flabellata. 

Obelia  dichotoma,  Linnaeus. 

Laomedea  diehotomat  var.  a,  JohiiBt.,  B.  Z,  1 02,  pi.  xxvi,  figs.  1, 2. 

Recorded  by  Byerley  under  the  name  of  Laomedea 
dichotoma,  as  growing  in  small  tidal  pools.    Mersey  (Hicks). 

Several  small  colonies  were  obtained  off  the  south  end  of 
the  Isle  of  Man;  no  gonothecsB  were  present.  One  small 
colony,  also  without  gonothecaB,  was  found  at  Penmaenmawr, 
by  Mr.  Thompson.  One  of  the  specimens  showed  tendrils 
like  those  figured  by  Hincks  for  Campanularia  angulata. 

A  colony  found  at  Hilbre  Island  on  June  18th,  is 
mentioned  in  the  notes  taken  at  the  time,  as  being  probably 
O.  dAohotoma,  and  is  recorded  as  having  had  medusoid  gone* 
phores  attached. 

Campanvlaria  voLuhiiu,  Linnaeus. 

Becorded  by  Byerley  as  **  Adhering  to  shells  and  Fnci 
in  pools  on  the  shores.*'  Mersey  (J.  S.  Hicks).  Point  of 
Ayr  (A.  0.  Walker). 

Several  small  colonies  were  dredged  off  the  south  end  of 
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the  Isle  of  Man  daring  Aagast.  They  were  adhering  both  to 
the  stalks  of  Tvbvlaria  and  also  to  colonies  of  Sertularia 
filictda.    None  of  these  specimens  had  gonothecsB. 

CampanuUria  hinckni,  Alder. 

CcMnpa/nuUtria  volubUis,  var.,  Hincks,  Ann,  N.  H.  (2nd  ser.)  zi, 
p.  180. 

Several  colonies,  attached  to  the  stalks  of  Tubularia,  were 
dredged  off  the  south  end  of  the  Isle  of  Man,  in  August, 
1886.    They  had  gonotheosB. 

Campanularia  calicvlataf  Hincks. 
Several  small  colonies  of  this  species  were  obtained  off 
the  south  end  of  the  Isle  of  Man,  from  depths  of  ten  to 
twenty  fathoms,  during  August,  1886. 

Campanularia  verticiUata^  Linnaeus. 

Recorded  by  Byerley  as  being  very  common.  Mersey 
(J.  S.  Hicks).  Common  in  the  neighbourhood  (A.  0. 
Walker). 

Two  colonies,  about  2^  inches  in  height,  were  dredged  at 
Penmaenmawr  in  July,  1886,  by  Mr.  Thompson. 

One  large  colony,  about  8  inches  long,  was  dredged 
between  Port  St.  Mary  and  the  Calf,  off  Spanish  Head,  Isle  of 
Man,  in  ten  to  twenty  fathoms,  August,  1886. 

Campanularia  flexvosa,  Hincks. 

Laomedea  gelatinosa,  Johnst.,  B.  Z.  105,  pi.  zxt,  figs.  3, 4. 
LaomedeaJlexiMsa,  Hincks,  Devon  and  Comw  Cat,,  Ann.  N.  H, 
(3rd  series),  viii,  260.    AUman,  Ann,  N.  H,  for  May,  1864. 

Mersey  (J.  S.  Hicks).  Mentioned  by  Hincks  as  being 
found  at  the  Isle  of  Man.    Point  of  Ayr  (A.  0.  Walker). 

Several  colonies  attached  to  sea-weeds  and  to  the  old 
stalks  of  Tubularia,  were  dredged  at  the  south  end  of  the  Isle 
of  Man  in  August,  1886.     Some  of  them  have  gonothecffi. 
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Cam/panvlaria  angtUata,  Hincks. 

Bccorded  from  the  Menai  Straits  by  Pennington. 

A  great  many  colonies  attached  to  Algas,  were  obtained  at 
the  Bonth  end  of  the  Isle  of  Man,  in  August,  1885.  The  long 
claspers  are  present  on  several  of  the  colonies. 

Most  of  the  specimens  have  the  pedicels  much  shorter 
than  those  figured  by  Hincks.  He  describes  the  pedicels 
as  consisting  of  nine  to  twelve  rings,  while  those  on  most 
of  our  specimens  have  not  more  than  six  or  seven.  None  of 
our  specimens  have  gonothecs. 

Campanularia  neglecta,  Alder. 

Found  in  Golwyn  Bay  on  September  14th,  1878,  by 
Mr.  A.  0.  Walker. 

Several  colonies  about  ^%  inch  in  height  were  dredged  at 
south  end  of  Isle  of  Man  in  August,  1885.  They  are 
attached  to  a  stalk  of  Tubularia,  and  have  no  gonothecce. 

Oonothynsa  lovini,  Allman. 

This  species  is  not  recorded  by  either  Sibley  Hicks  or 
Byerley.  It  was  found  in  Hilbre  Swash  on  July  12th,  1878, 
by  A.  0.  Walker ;  and  has  been  recorded  from  the  Menai 
Straits  by  Pennington. 

Four  colonies  were  dredged  off  the  Isle  of  Man,  in 
August,  1885.  Two  were  attached  to  the  stalk  of  a 
Tvbtdaria,  and  the  other  two,  about  f -inch  in  height,  were 
attached  to  Algffi. 

Family  H.—Campanulinid-b. 

Opercularella  Idcerata^  Johnston. 

Canvpanularia  Icuierata,  Johnston,  B.  Z,  iii,  pi.  xxviii,  fig.  3. 
Laomedea  lac^rata,  Hincks,  Ann,  N.  H.  (2  series),  x,  86. 
CalyoeUa  lacerata^  Allman,  Ann.  N,  H.  for  May,  1864,  81. 

Mersey  (J.  S.  Hicks).  Mentioned  also  by  Hincks  as 
being  found  at  the  Isle  of  Man, 
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Family  IV.— Lafoj&idjb. 
Lafoea  dumosa^  Fleming. 

TuhulaHa  ^u5»/7ra,  Johnston,  Edin.  Phil,  Jowr.t  ziii,  222,  pi.  in, 

figs.  2,  3. 
CaUoeUa  dutnotaf  Hinoks,  Cat.  Dwon  and  Oomw.  ZoopK  28 ; 

Ann,  N.  H,  (Srd  series),  yiii,  208. 

Recorded  by  Byerley  under  the  name  of  Campanularia 
dumosa  as  being  common,  parasitic  upon  Zoophytes,  &c. 
Mersey  (J.  S.  Hicks).     Colwyn  Bay  <A.  0.  Walker). 

Dredged  in  Hilbre  Swash  on  Jane  20th,  1886. 

Several  colonies  were  dredged  at  the  south  end  of  the  Isle 
of  Man  in  August,  1885. 

Calycella  syringa^  LinnaBus. 

Oarni^^a/wikUvria  iyrmga,  Johnston,  B,  Z,  110,  woodcut  10. 

Recorded  by  Byerley,  under  the  name  of  Caimpanu' 
larta  syringa,  as  being  fairly  common.  Mersey  (J.  S.  Hicks). 
Hilbre  Swash  (A.  0.  Walker). 

Very  common  on  stalks  of  Tubxdcuria  off  south  end  of  Isle 
of  Man.  Found  in  Hilbre  Swash,  June  20th,  1885,  depth 
ten  fathoms. 

This  species  seems  to  some  extent  to  have  taken  the 
place  of  the  other  Zoophytes  of  its  family  in  this  neigh- 
bourhood as  it  is  commoner  than  Lafoea  dumosa. 

FUeUum  serpens^  Hassall. 

Reticulanria  serpens,  Hincks,  Ann.  N.  H.  (2nd  ser.)  xviii,  460 
(186C). 

Mersey  (J.  S.  Hicks). 

Family  VI. — Goppinuda. 

Coppinia  arcta,  Dalyell. 
This  species  has  not  been  previously  recorded  from  this 
neighbourhood. 

It  was  dredged  during  the  cruise  of  the  **  Hyaana,"  off  the 


THB  HYDROIB  ZOOPHYTKB.  107 

Great  Onnes  Head,  at  a  depth  of  seven  to  eight  fathoms,  on 
May  28rd,  1885,  and  was  found  at  Colwyn  Bay  on  Jane 
18th,  1885,  by  Mr.  Walker. 

It  was  dredged  from  fifteen  fathoms  at  the  Isle  of  Man, 
off  Port  Bt.  Mary,  on  Aognst  8rd,  1885. 

It  has  also  been  fonnd  cast  ashore  on  the  sands  at  West 
Eirby,  opposite  Hilbre  Island. 

Family  YII. — Haleohd^. 

Halecium  halecinum,  Linnaeus. 

Becorded  by  Byerley  as  abundant.  Mersey  (J.  S.  Hicks). 
Very  common  (A.  0.  Walker). 

Dredged  in  Hilbre  Swash  on  Jane  20th,  from  ten  fathoms. 

Two  large  colonies,  one  male  and  the  other  female,  both 
*  with  gonothecasy  were  dredged  at  Penmaenmawr,  July,  1885. 

Five  colonies,  without  gonothecad,  and  one  female  and 
two  male  colonies,  with  gonothecas,  were  dredged  off  Port 
Erin,  Isle  of  Man,  in  August,  1885. 

In  one  of  the  male  specimens  from  the  Isle  of  Man,  the 
gonothecsD  are  not  '*  borne  in  rows  on  the  upper  side  of  the 
pinnae ;  *'  but  are  borne  at  the  base  of  the  calycles,  as  in 
JET.  beanii.  But  in  the  latter  species  there  is  no  pedicel  to 
the  gonotheca;  while  in  our  specimen  a  short  pedicel  of 
about  two  rings  is  always  present.  In  all  other  respects  our 
specimens  agree  with  Hincks'  description  of  H.  haleeinum. 

Hincks  mentions  in  his  Appendix  a  colony  of  H.  beanii 
dredged  off  the  Isle  of  Man,  which  presents  a  curious  modi- 
fication of  the  gonothecaB ;  probably  our  abnormal  specimen 
is  similarly  only  an  unusual  condition  of  H.  halecinum. 

HaUciwm  beanii,  Johnston. 

Thoa  beanih  Johnston,  B.  Z.  (Ist  edit.)  120,  pL  iii,  figs.  1,  2. 

Mr.  Walker  states  that  this  species  is  not  uncommon  in 
the  district,  and  he  has  also  found  the  variety  mentioned  by 
Hincks  in  his  Appendix  (p.  824). 
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Two  small  colonies  without  gonothecsB,  dredged  off  the 
Isle  of  Man  in  Augnst,  1885,  resemble  jB*.  beanii  more 
nearly  than  any  other  species.  The  hydrothecsB  are  mostly 
single-jointed,  bat  some  have  two  joints.  The  polypites  are 
large.  One  large  colony,  about  three  inches  in  height,  with 
male  gonothecsB,  about  which  I  think  there  is  not  much 
doubt,  was  also  obtained  off  the  south  end  of  the  Isle  of 

Man,  in  August,  1886. 

« 

Family  VIU. — Sertulaiuidjb. 

SerttdareUa  polyzonias,  Linnaeus. 

Becorded  by  Byerley  as  not  uncommon  among  drift  sea- 
weeds; seldom  or  ever  found  with  living  polypes.  Mersey 
(J.  8.  Hicks).    Little  Orme,  June,  1880  (A.  0.  Walker). 

Sevc^ral  good  colonies  with  gonothecsB  were  dredged  off 
the  south  end  of  the  Isle  of  Man,  in  August,  1885. 

Dredged  off  Puffin  Island  and  Anglesey,  during  the  cruise 
of  the  *'Hy8Bna"  in  May,  1885. 
SertulareUa  rugosa,  Linnaeus. 

Becorded  by  Byerley  as  being  parasitic  on  Flustra 
foliacea,     Mersey  (J.  S.  Hicks). 

Found  at  Hilbre  Island,  attached  to  colonies  of  Flvstra 
foliacea^  on  June  13th,  1885. 

Diphaiia  rosaceay  Linnaeus. 

8ertula/ria  rodoceat  Johnst.,  B.^.  64,  pi.  zi,  fig.  1,  ;•  466,  fig.  88. 

Becorded  by  Byerley  under  the  name  of  Sertularia 
rosacea,  as  being  found  rarely  at  New  Brighton  and  else- 
where, attached  to  Plumularia  falcata.  Mersey  (J.  S.  Hicks). 
Found  at  Puffin  Island  in  June,  1880  (A.  0.  Walker). 

Several  colonies  were  obtained  from  the  Welshman's  Gut 
during  the  ''Spindrift"  expedition,  on  June  20th,  1886. 

A  small  colony,  about  half-an-inch  in  height,  attached  to 
the  stalk  of  a  Tubularia,  along  with  some  other  zoophytes. 
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was  dredged  at  the  south  end  of  the  Isle  of  MaUi  in  Angast, 
1885. 

Diphasia  attentuita,  Hinoks. 

Sertularia  rosaeea,  JohnBt.»  B.  Z.  470. 
Sertularia  pinaster,  var.,  Johnst ,  B.  Z.  72,  fig.  G.  D 
Sertularia  atUnuata,  Hincks,  "  On  New  British  Hydroida,'* 
Ann,  N.  ff.,  October,  1866  (3rd  series),  xviu,  208. 

Several  large  colonies  of  this  species  were  dredged  from 
Hilhre  Swash  on  May  9th,  1885. 

Diphaaia  pinaster,  Ellis  and  Solander. 

Sertularia  margareta,  Johnston,  B.  Z.  72,  78,  fi^.  18. 

Mr.  Byerley  records  this  species  under  the  name  of 
Sertularia  margareta  as  being  found  at  the  mouth  of  the 
Mersey  by  Mr.  B.  A.  Tudor,  and  at  New  Brighton  by 
Mr.  Marrat.    Mersey  (J.  S.  Hicks). 

Diphasia  tamarieca,  LinnsBUs. 

Sertularia  tamyjurisca,  Johnston,  B,  Z.^  pi  xiii,  figs.  2,  8,  4. 

Becorded  by  Byerley  under  the  name  of  Sertularia 
tamarisca  as  having  been  found  on  the  Bootle  eoast  by  Mr. 
Tudor. 

One  small  piece,  about  an  inch  in  height,  was  dredged  in 
Hilbre  Swash,  from  ten  fathoms.  May  9th,  1885. 

Sertularia  pumila,  LinnsBUS. 

Becorded  by  Byerley  as  "  having  been  found  by  Mr.  Marrat 
between  Seacombe  and  Egremont.  Not  common."  Mersey 
(J.  S.  Hicks).  Very  common  on  Fume,  Golwyn  Bay  (A.  0. 
Walker.) 

One  colony  showing  gonothecsB  was  dredged  off  the 
south  end  of  the  Isle  of  Man  in  August,  1885. 

Found  at  Hilbre  Island,  on  May  17th,  with  gonothecas. 

Diphasia  faUaXf  Johnst. 

Sertularia  fallaxt  Jolinst.,  B.  Z.  2nd  ed.,  p.  73. 

Point  of  Ayr  (A.  0.  Walker). 


110       LIVBBPOOL  MARINE  BlOLOaY  OOHMITTKE  BXPOBT. 

Sertularia  gracilis,  Hassall. 
This  species  is  recorded  from  Blackpool  and  from  Bangor 
by  Pennington.* 

Serttdaria  opercvlata,  LinnsBas. 

Recorded  by  Byerley  as  having  been  found  withont  polyps 
by  Mr.  Marrat.  Mersey  (J.  S.  Hicks).  Very  common,  dead 
(A.  0.  Walker). 

A  large  number  of  colonies  were  obtained  from  Hilbre 
Swash  on  May  9th,  1885,  and  on  Jane  20th ;  and  also  from 
the  Welshman's  Oat,  on  Jane  20th. 

Dredged  daring  the  craise  of  the  ^'Hysena*'  on  May  25th 
near  Puffin  Island. 

Sertulariafilicula,  Ellis  and  Solander. 

Recorded  by  Byerley  as  being  "  a  general  but  not  a  very 
abundant  species."    Mersey  (J.  S.  Hicks). 

Dredged  in  Hilbre  Swash  on  June  20th,  1885,  from  a 
depth  of  ten  fathoms. 

Several  small  colonies  were  obtained  from  the  Isle  of 
Man.    No  gonothecse  were  present. 

Sertularia  abietina,  Linnaeus. 

Recorded  by  Byerley  as  being  common  upon  the  coast. 
Mersey  (J.  S.  Hicks).     Common,  dead  (A.  O.  Walker). 

One  small  colony  was  found  at  Penmaenmawr  in  July, 
1885.  Some  large  colonies  were  dredged  off  the  south  end  of 
the  Isle  of  Man  in  August,  1885.  One  of  these  colonies  was 
much  covered  by  specimens  of  Crisia  denticulata.  Dredged 
at  Hilbre  Swash  on  June  20th.  Several  large  colonies  were 
dredged  from  Welshman's  Out  on  June  20th.  Dredged  off 
the  Oreat  Ormes  Head  on  May  28rd,  during  the  cruise  of  the 
"  Hy»na." 

SeHviaria  argentea,  Ellis  and  Solander. 
Recorded  by  Byerley  as  being  very  common.    Mersey 

*Sritiih  Zoaphytei,  1885. 
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(J.   S.  Hicks).     Very  common  (A.   0.  Walker).     Menai 
Straits  (Pennington). 

Several  very  small  pieces  were  obtained  from  the  Isle  of 
Man  in  Angust^  1885«  A  great  many  large  colonies  with 
gonothecte  were  dredged  from  Hilbre  Swash  on  May  9th, 
1885.  Also  a  large  amount  was  dredged  from  Welshman's 
Gat  on  June  20thy  1885|  with  gonothecte. 

Sertvlaria  cupressina,  Linnaens. 

Recorded  by  Byerley  as  being  not  quite  so  common  as 
S.  argentea.  Mersey  (J.  S.  Hicks).  Common  (A.  0.  Walker). 

Several  large  colonies  were  dredged  from  the  Welshman's 
Gnt|  Jane  20th^  1886,  with  gonothec®.  Also  large  colonies 
were  obtained  in  Hilbre  Swash,  on  May  9th,  1886,  with 
gonotheoaB. 

HydrMmaniafalcaia,  Linnaens. 

Recorded  by  Byerley  under  the  name  of  Plumviaria 
falcata,  as  being  frequent  in  pools  at  low  water.  Mersey 
(J.  S.  Hicks).     Very  common,  dead  (A.  0.  Walker). 

One  small  colony  was  obtained  from  Penmaenmawr,  in 
July,  1886.  A  young  colony  was  dredged  off  Port  St  Mary, 
on  August  Srd,  1886.  A  great  number  of  very  large  colonies 
were  dredged  from  Hilbre  Swash,  on  May  9th  and  June 
20th,  1886.  Also  large  colonies,  with  gonothecsB,  were 
found  in  Welshman's  Gut,  on  June  20th,  1886.  On  all  of 
these  occasions,  large  masses  were  brought  up  in  the  dredge, 
along  with  other  zoophytes.  Also  obtained  attached  to 
Buccinum,  Funu,  and  Natiea,  on  May  28rd,  during  the 
cruise  of  the  *'  Hyaana." 

Thviaria  articulata,  Pallas. 

Recorded  by  Byerley  as  being  found  at  Hilbre,  New 
Brighton,  and  elsewhere.    Mersey  (J.  S.  Hicks). 

This  speoies  has  not  been  found  during  our  investiga- 
tions. N 
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Family  IX. — PLUMULABnDA. 

Antennularia  antennina,  Linnaeas. 

Recorded  by  Byerley  as  being  picked  np  freqaenUy  with 
out  polyps.  Mersey  (J.  S.  Hicks).  Not  uncommon  (A.  0 
Walker). 

Several  very  large  colonies,  from  three  to  ten  inches  in 
height,  with  gonothecsB,  were  obtained  from  the  sonth  end 
of  the  Isle  of  Man  in  August,  1885. 

Obtained  in  Hilbre  Swash  on  June  20th. 

Antennularia  ramosa^  Lamarck. 

Becorded  by  Byerley  as  being  about  as  common  as  the 
preceding  species.    Mersey  (J.  S.  Hicks). 

A  small  piece,  very  much  broken,  showing  neither  gone- 
thecsB  nor  nematophores,  was  dredged  from  the  Welsh- 
man's Gut  on  June  20th,  1885. 

Aglaophenia  pluma,  Linnaeus. 

Plumularia  cristata,  Johnston,  B.  Z.  92,  pi.  xxiii,  figs.  1-8. 
pi.  xxiv,  fig.  1. 

Becorded  by  Byerley  under  the  name  of  Plumularia 
crUtata  as  having  been  found  on  the  Bootle  coast  by  Mr. 
Tudor.  Bare,  and  frequently  with  polyps  alive,  parasitic  on 
Halidrys  sUiquosa,  Mr.  Marrat.  Mersey  (J.  S.  Hicks).  Also 
mentioned  by  Hincks  as  being  common  at  the  Isle  of  Man. 
Menai  Straits  (Pennington).     Golwyn  Bay  (A.  0.  Walker). 

Found  at  Penmaenmawr  in  July,  1885,  by  Mr.  Thompson. 

Aglaophenia  myriophyUum,  Linnaeus. 

Plumularia  myriophyllum,  Johnston,  B.  Z.  90,  pi.  xxiii,  figs.  4, 6. 
Lyiocarpua  myriophyllum,  Pennington,  Brit.  Zooph, 

Becorded  by  Byerley  under  the  name  of  PUtmularia 
myriophyllum  as  being  very  rare ;  found  once  by  Mr.  Marrat 
at  Waterloo,  and  once  between  Egremont  and  Seacombe. 
Mersey  (J.  S.  Hicks).    Isle  of  Man  (Forbes). 
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Plumfilairia  pinnata,  LinnsBUS. 
Several  very  large  colonies,  from  three  to  four  inches  in 
height,  all  shewing  gonothecae  well,  were  dredged  at  the 
Isle  of  Man  daring  Angnst,  1885. 

One  colony,  shewing  gonothecaa  on  the  pinnsB,  as  well 
as  in  doable  rows  on  the  stem,  was  dredged  off  Port  Erin, 
Isle  of  Man,  from  a  depth  of  fifteen  fathoms. 

Plumtdaria  aetctcea,  Ellis. 

Becorded  by  Byerley  as  having  been  foand  at  Bootle  and 
New  Brighton.    Not  common.'  Mersey  (J.  S.  Hicks). 

Plwnularia  cathaHna,  Johnston. 
Common  at  the  Isle  of  Man  (Hincks). 

Plnimdaria  HmiUa^  Hincks. 
Mentioned  by  Hincks  as  being  common  at  the  Isle  of 
Man. 
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LIST  of  the  MEDUSiE  and  CTENOPHORA  of  the 

L.M.B.C.   DISTRICT. 

Bt  J.  A.  Olubb, 

ABUBTAKT    DT    THS   ZOOLOGICAL    LABORATOIT,  U1IIVBB8ITT    OOLLBOB,   LXYBBPOOL. 

The  Mednsoid  Gonophores  enumerated  below  were  all,  with 
the  exception  of  Thaumantias  eonvexaf  and  the  species 
recorded  by  Mr.  Byerley,  collected  by  Professor  Herdman  off 
the  south  end  of  the  Isle  of  Man,  during  July  and  August, 
1886.  Thaumantias  convexa  was  taken  by  Mr.  I.  G.  Thomp- 
son off  Penmaenmawr,  in  July.  The  true  Medusas  and  the 
Ctenophora  were  obtained  at  the  mouth  of  the  Mersey. 

The  method  of  preservation  adopted  in  the  case  of  the 
Isle  of  Man  specimens  was  as  follows : — The  tow-net  was 
inverted  in  a  large  jar,  containing  about  a  gallon  of  salt 
water,  to  which  about  five  or  six  grains  of  picric  acid  was 
added.  The  Medusoid  Gonophores,  and  other  organisms, 
which  settled  in  a  layer  at  the  bottom  of  the  jar,  were  shortly 
afterwards  removed  from  the  solution,  and  placed  in  weak 
alcohol.  In  the  case  of  many  of  the  Medusoid  Gonophores 
so  treated,  there  was  found  to  be  considerable  contraction, 
especially  of  the  tentacles,  and  the  colour  was  always  obli- 
terated by  the  yellow  staining  due  to  the  picric  acid.  Hence 
there  is  considerable  difficulty  in  identifying  them,  \uid, 
in  a  few  cases,  the  specimens  are  in  such  a  condition  that 
the  species  cannot  be  satisfactorily  determined. 

The  specimens  have  been  examined  and  identified  in  the 
Laboratory,  under  the  direction  of  Professor  Herdman ;  and  I 
have  followed  the  nomenclature  given  by  Professor  Edward 
Forbes  in  his  ''  Monograph  of  the  British  Naked-eyed 
MedussB,'*  Bay  Society,  1848. 


THB   WBDJJBM    AND    OTBNOPHORA.  116 

• 

Of  the  foar  speeies  of  Mednsoid  Gonopbores  recorded  by 
Byerley,  in  1853,  not  one  bas  been  foand  by  the  L.  M.  B.  0. ; 
and  of  the  foar  species  of  the  true  MednssB,  recorded  from 
the  neighbourhood  by  Byerley,  only  the  two  commoner 
species  were  obtained  daring  last  Summer's  inyestigations. 

HYDR0MEDU8/E.* 

Order.— HYDROIDA. 

Family. — Glayiixs. 

Tiurris  neglecta,  Lesson. 
'*  Taken  rarely  in  the  Mersey,  by  Mr.  Price  "  (Byerley). 

Family. — Oobtnida. 

Sarsia  tubidosa^  Sars. 
*'  Caught  in  the  Mersey.    Rare.   Mr.  Price  "  (Byerley). 

Family. — Atbaottlid^  . 

BougainviUia  britannica,  Forbes. 
Several  specimens  of  this  species  were  taken  on  Angast 
1st  (mid-day) ;  on  August  2l8t ;  and  one  specimen  on 
August  22nd  (noon,  sti£f  breeze),  off  Port  Erin,  Isle  of  Man. 
The  specimens  were  all  small.  This  species  is  new  to  the 
locality. 

Family. — Companulabiida. 

Thaumantias  pilosella,  Forbes. 
Found  abundantly  by  Mr.  Garner,t  in  Douglas  Bay. 

Thauimantiaa  octona,  Forbes. 

This  species  is  fairly  common  off  Port  Erin,  Isle  of  Man. 
Specimens  were  obtained  on  August  19th,  21st,  and  22nd. 

Some  of  the  specimens  differ  from  Forbes'  description  in 
having  the  tentacles  much  shorter  and  thicker,  and  the 
tentacle-bulbs  larger.    Also,  in  one  or  two  specimens,  I  could 

*For  the   Hydroid  fonns  of  the  HydromediXBaB,  see  Report  on  the 
Hydroida,  p.  96. 

t  Holiday  ExevrHom  of  a  Naturalitt,  p.  82.   1867. 
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only  make  oat  one  colourless  tubercle  between  the  tentacles, 
whereas  Forbes  describes  two.  This  species  is  new  to  the 
locality. 

Thaumantias  convexa^  Forbes. 

Foand  by  Mr.  I.  C.  Thompson,  off  Penmaenmawr,  in 
July,  1885.     This  species  is  new  to  the  locality. 

Thaumantias  thompsoni^  Forbes. 

This  species  was  obtained  in  fairly  large  nnmbers,  on  four 
different  occasions,  off  Port  Erin,  Isle  of  Man,  viz.,  on 
August  1st,  19th,  2lBt,  and  22nd. 

The  specimens  are  generally  small  and  contracted,  the 
breadth  of  the  umbrella  varying,  after  preservation  in  picric 
acid  and  alcohol,  from  about  tV  inch  to  \  inch ;  while  Forbes 
describes  it  as  being,  when  living,  and  full-grown,  about 
\  inch  across  the  umbrella.  This  species  is  new  to  the 
locality. 

Thaumantias  hemispharica,  Miiller. 
This  species  was  obtained  in  great  profusion  on  August 
21st,  from  the  sheltered  harbour  of  Port  Erin,  Isle  of  Man, 
inside  the  Breakwater.  I  may  here  remark  that  the  surface 
material  of  August  21st  was  the  most  fruitful  in  Medusoid 
Oonophores,  four  species  in  all  being  obtained ;  thus  bearing 
out  Forbes'  statement,  that  "  they  (Medusoid  Gonophores), 
abound  most  in  sheltered  bays."  This  species  was  also 
obtained  on  the  following  day,  August  22nd,  but  in  much 
smaller  numbers.  The  specimens  varied  very  much  in  size, 
and  the  adult  formula  of  Forbes  for  the  tentacles  (7x4  +  4) 
was  by  no  means  constant.  This  species  is  new  to  the 
locality. 

Thaum/intias  Iv^ida,  Forbes. 

Meduia    hemispharica,   var.   lucida,   M&cartney,    Phil.    Trtmt. 

(1810). 

Two  small  specimens  only  of  this  species  occurred  on 
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AngQBt  let,  off  Port  Erin,  Isle  of  Man.     This  speoies  is  new 
to  the  locality. 

ThaumantioB  punctata,  Forbes. 

''Bare  in  the  Mersey"  (Byerley).  This  species  was 
obtained  off  the  Isle  of  Man,  in  Jane,  18S9,  by  Professor 
Forbes   (British  Naked-Eyed  Medusa,  p.  68). 

Family. — Lbptobctphidjb. 
Lizzia  octopunctata,  Sars. 
"  Taken  by  Mr.  Price,  in  the  River  Mersey."    (Byerley). 

Order.— ACALEPHA. 

Snb-order.^DISGOPHORA. 

Family. — Aubblidjb. 

Aurelia  awrita,  Linn* 

"  Mr.  Price,  who  has  paid  great  attention  to  this  beautiful 
tribe  of  animals,  finds  this  species  most  abundantly  about  the 
month  of  May  every  year"  (Byerle>).  It  was  obtained  by 
members  of  the  L.  M.  B.  C,  during  last  summer,  stranded  on 
the  shore  at  New  Brighton. 

Family. — Pelaoida  . 
Chryzaora  hyosceUa,  £sch. 

"Bare.  Seen  mostly  during  the  months  of  July  and 
August "  (Byerley).  This  species  has  not  yet  been  obtained 
by  the  L.  M.  B.  G. ;  but  Mr.  Walker  informs  me  that  it  is 
frequently  very  common  all  along  the  coast. 

Family. — Gtanbidje. 

Cyanaa  eapiUata,  Esch. 

''  A  very  common  species.  Appears  on  our  shores  from 
July  to  October.  Mr.  Price  has  observed  a  yellow  Medusa, 
very  like  this  species,  during  the  May  month  "   (Byerley). 
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This  species  hsiS  been  obtained  by  the  L.  M.  B.  C.»  stranded 

on  the  shore  at  New  Brighton. 

Family.  — RnizosTOMiDiE. 

Rhizostoma  ptdmo,  Linn. 
"  This  large  species  may  be  considered  rare  in  the  district. 
Mr.  Price  informs  me  that  he  has  commonly  observed  abont 
three  or  four  in  a  year.  Mostly  seen  in  the  month  of  Sep- 
tember, and  later  in  the  year  **  (Bverley).  This  species  has 
not  been  found  dnring  the  last  year ;  but  Mr.  Walker  states 
that  it  is  sometimes  very  common,  and  that  he  has  often 
seen  many  hundreds  in  a  day. 

[None  of  the  Siphonopho&a  belong  properly  to  the  Liver- 
pool Bay  Fauna,  but  Mr.  T.  J.  Moore  informs  me  that 
numerous  specimens  of  Physalia  pelagica  were  found  cast 
ashore  at  Southport,  after  strong  westerly  gales,  at  the  end 
of  Feb.,  1860,  and  several  examples  were  obtained  for  the 
Liverpool  Museum.] 

CTENOPHORA. 
Order.— SACOATA.  ' 
Family. — GTDiPPiDiE . 

Pleurobrachia  pilevs,  Flem. 

This  species  appeared  in  great  profusion  in  the  neighbour- 
hood of  Hilbre  Island,  towards  the  end  of  May,  1885.  A  few 
specimens  were  also  obtained  by  Professor  Herdman  off 
the  south  coast  of  the  Isle  of  Man,  during  the  month  of 
August,  in  the  same  jfear. 

Byerley  records  it  as  being  ''  found  mostly  early  in  Ainil, 
but  also,  more  sparingly,  at  other  times."  Mr.  Price* 
records  it  as  being  very  plentiful  at  Woodside  Slip,  in  1884. 

*  Old  Pnee*i  Remain»t  Ldveipool. 
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Plearobrachia  pomiformis, 
**  Very  rare  "  (Byerley).    Has  not  yet  been  obtained  by 
the  L.  M.  B.  C. 

Order.— EURY8T0MATA. 
Family. — Beroida. 

Beroe  ovatus,  Lam. 
**  Irregnlar  in  the  time  of  its  appearance,  bat  sometimes 
as  early  as  Cydippe  pileus "  (Byerley).     Has  not  yet  been 
obtained  by  the  L.  M.  B.  G. 

Order.— LOBATA. 

Family. — MNEiniDA . 

BoUna  hihemica. 
This  species  (=  Alcinoe  vermifarmis,  Gnvier)  has  been 
foand  twice  by  Mr.  Price  at  Birkenhead. 
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REPORT  on  the  ALCYONARIA  of  the  L.  M.  B.  C. 

DISTRICT, 

Bt  Pbofbbsob  Hsbdman,  D.So. 

Only  two  species  belonging  to  the  Alcyonaria — ^the  common 
Aleyonium  digitatum  and  the  rare  Sareadictyon  cateruUa^ 
can  be  recorded  here.  None  of  the  British  Pennatolida, 
although  they  all  occur  on  the  West  Coast  of  Scotland, 
have  yet  been  found  in  this  neighbourhood. 

ALCYONARIA. 

ALCYONIDA 
Family  I. — Cornulabidje. 

Sarcodictyon  catenata,  Forbes  (PI.  II,  figs.  1  and  2). 

Several  colonies  of  this  rare  species  were  dredged  in 
August,  1885,  between  Port  St«  Mary  and  Spanish  Head, 
Isle  of  Man,  from  a  depth  of  twenty  fathoms;  bottom, 
Nullipores.  They  all  belong  to  the  red  variety,  and  one 
of  them  shows  that  widening  of  the  stolon  in  places  to 
form  expansions  upon  which  the  polypes  are  grouped  in 
twos  and  threes,  which  Forbes  supposed  to  be  characteristic 
of  his  Sarcodictyon  agglomeratum,*  The  colonies  vary  in 
size  from  three  to  nearly  thirty  polypes.  They  agree  in  all 
respects  with  the  Scotch  specimens  described  in  my  paper 
on  Sarcodictyon  referred  to  below. 

In  specimens  of  Sarcodictyon  cat^nata,  dredged  from 
Loch  Fyne,  I  had  never  succeeded  in  inducing  the  polypes 
to  expand  in  captivity,  but  in  the  case  of  a  large  colony 
obtained  in  Lamlash  Bay,  in  the  autumn  of  1884,  and  again 

*See  Forbes,  Tram.  Roy,  Soc.,  EdiD.,  vol.  xx,  p.  807,  1868;    and 
Herdman,  Proe.  R,  Phyi,  Soc^  Edin.,  voL  Tiii,  p.  81,  1688. 
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in  the  colonies  dredged  o£f  the  Manx  coast,  after  being 
kept  in  an  aqnarinm  for  a  few  days,  the  polypes  expanded 
fully,  and  then  presented  the  appearance  shewn  in  PL  II, 
figs.  1  and  2.  Figure  1  represents  the  colony,  about  natural 
size,  and  figure  2  one  of  the  polypes  enlarged.  These  shew 
that  the  polype  may  expand  to  over  three  times  its  normal 
height,  the  clear  upper  part  of  the  body  being  about  twice  the 
length  of  the  opaqae  lower  part.  This  expanded  upper  part 
of  the  body  is  of  a  translucent  white  colour.  The  tentacles 
are  exceedingly  slender  and  graceful,  and  may  be  extended  to 
a  great  length  ;  they  are  usually  as  long  as  the  entire  body 
of  the  poljrpe.  They  are  very  delicate,  and  have  an  entirely 
different  shape  from  that  which  they  present  when  dead  and 
preserved  in  alcohol.*  The  stomodaaum  is  usually  dis- 
tinctly visible  in  the  expanded  polype  (see  PI.  11,  fig.  2) 
as  a  less  translucent  white  band  running  from  the  mouth 
downwards  to  the  opaque  red  lower  part  of  the  body. 

The  colonies  which  expanded  in  captivity  were  very 
sluggish  in  their  movements,  and  slow  in  responding  to 
stimulation.  The  specimens  were  dredged  and  placed  in  the 
small  aquarium  on  August  7th,  and  it  was  not  until  August 
12th  that  the  first  polype  of  the  first  colony  elongated  its 
body  and  expanded  its  tentacles.  On  the  following  day 
(Aug.  18th),  the  whole  colony  of  fifteen  polypes  was  in  a 
completely  expanded  condition  (see  PI.  II,  fig.  1).  But  when 
once  expanded  the  polypes  remained  so,  with  very  slight 
movement  of  any  kind,  and  it  was  not  very  easy  to  induce 
them  to  retract  the  tentacles — agitation  of  the  water  sur- 
rounding them,  and  even  shaking  of  the  stone  to  which  they 

were  attached,  seemed  to  have  no  effect  whatever.    When  the 

• 

tentacles  were  pricked  with  the  point  of  a  needle  they  slowly 
retracted,  and  if  the  irritation  was  continued  the  upper  part 
of  the  body  wall  was  slowly  and  gradually  drawn  inwards 

*  Herdman,  toe.  cit.,  see  pi.  i,  figB.  8,  9,  10. 
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until  the  polype  was  oempletely  retracted.  But  the  neigh* 
booring  polypes  of  the  same  colony  were  not  affected  in  the 
least  degree ;  they  remained  in  a  fully  expanded  condition. 
On  the  following  day  (Aug.  14th),  the  polypes  were  all 
retracted,  and  they  remained  in  that  condition  until  August 
18th,  when  a  few  of  them  again  became  elongated  and  showed 
their  tentacles.  On  the  next  day  again,  most  of  the  colony 
was  fully  expanded  for  a  short  time,  and  then  all  the  polypes 
retracted  until  August  21st,  when  a  few  of  them  again 
expanded  for  the  last  time.  On  this  day,  the  second  colony 
in  the  aquarium  expanded  for  the  first  time,  exactiy  a  fort- 
night after  it  was  dredged.  Some  of  the  polypes  of  this 
second  colony  expanded  again  on  August  28rd,  and  a  few 
days  later,  both  colonies  were  placed  in  alcohol. 

Family  11.  — ALcnroNiDiB. 

Alcyonium  digitatuniy  Linn. 

This  species  is  fairly  abundant  at  Hilbre  Island  at  low 
water  mark,  attached  to  the  rocks.  Byerley  records  it  also 
from  New  Brighton  and  shore-pools  at  Egremont,  where, 
however,  the  specimens  were  much  smaller.  There  are 
probably  none  at  all  in  these  latter  localities  now.  Both  the 
common  varieties,  the  deep  orange  and  the  pure  white,  are 
found  at  Hilbre.  As  in  the  case  of  Sarcodictyon  cateruUa, 
the  difference  in  colour  is  entirely  due  to  the  spicules. 

This  species  was  also  dredged  between  Port  St.  Mary  and 
the  Calf,  Isle  of  Man,  from  a  depth  of  fifteen  fathoms,  during 
August ;  and  it  was  obtained  on  the  "  Spindrift  "  Expedition, 
off  Point  of  Ayr  ;  and  in  Hilbre  Swash,  on  several  occasions, 
from  depths  of  nine  to  eleven  fathoms.  During  the  cruise  of 
the  **  Hyasna,"  it  was  dredged  to  the  north  of  Puffin  Island, 
from  a  depth  of  fourteen  fathoms. 
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REPORT  on   the   ACTINIARIA   of  the  L.M.B.C. 

DISTRICT. 

By  John  W.  Ellis,  L.R.C.P.,  F.E.S. 

The  classification  and  nomenclature  of  species  given  by 
Dr.  Andres  *  in  his  recent  monograph  on  the  ActiniflB  of  the 
Bay  of  Naples  have  been  followed  in  this  Report,  but  the  old 
and  well-known  names  used  by  Gosse  t  and  other  writers 
on  British  Anemones  have  been  inserted,  when  required,  as 
synonyms. 

ACTINIARIA. 

Family. — Aotinida. 
Sub-family. — Haloampina. 

Halcampa  chrysantkeU/um,  Peach  (?). 

A  single  specimen  of  a  species,  which  from  the  presence 
of  twelve  tentacles  only  would  seem  to  be  correctly  placed 
in  this  genus,  was  dredged  from  a  depth  of  ten  to  twenty 
fathoms  off  the  S.E.  coast  of  the  Isle  oi  Man,  by  Professor 
Herdman,  in  August,  1885,  but  from  its  contracted  state  and 
loss  of  ooiour,  the  specimen  is  not  capable  of  being  identified. 
Very  probably  it  is  Halcampa  chrysantheUamiy  which  accord- 
ing to  Professor  Haddon,  is  a  very  variable  species,  and  is 
{bond  on  tlie  Irish  coast,  near  Dublin. 

Sub-family. — SAOABTiMiE . 

Actinoloba  dianthus,  Ellis  (1767). 

This  species,  the  Plumose  anemone,  is  probably  one  of 
the  most  common  anemones  in  the  immediate  vicinity  of 
Liverpool. 

*  Fauna  und  Flora  des   Oolfes  von  Neapel.     IX  Monographia,     Die 
Aetinien,    Leiptig^  1884. 

t  Aetinologia  frttonfiiea,  London,  1860. 
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It  is  recorded  by  Byerley  as  being  found  at  "  Hilbre 
Island  at  low  ebbs ;  some  specimens  pore  white,  and  others 
of  a  deep  bn£f  colour,  i  The  white  variety  is  plentiful  on  the 
Dingle  shore." 

Mr.  Wood,  the  attendant  in  the  aquarium  at  the  Derby 
Museum,  Liverpool,  informs  me  that  the  species  still  occurs 
on  the  pontoons  of  the  Liverpool  landing-stage,  the  locality 
recorded  by  Gosse  in  Actinologia  Britannica,  Fine  speci- 
mens are  frequently  procured  by  him  for  the  tanks  at  the 
museum  at  extreme  low  water-mark  on  the  Leasowe  shore, 
opposite  the  embankment,  on  a  gravelly  and  stony  bottom, 
the  handsome  semi- translucent  white  specimens  (var.  ddonea, 
Oosse)  being  the  most  plentiful.  In  one  of  the  tanks  at  the 
museum  there  are  now  (December,  1885)  two  beautiful  speci- 
mens, found  by  him  in  this  locality,  with  the  column  of  a 
rich  purple-brown  and  the  tentacles  pure  white;  evidently 
a  form  of  the  variety  brtmnea^  Gosse. 

A  few  large  specimens,  all  of  the  white  variety,  have  been 
dredged  during  the  expeditions  of  the  Marine  Biology  Com- 
mittee ;  and  in  one  of  the  shore  excursions  to  Hilbre  Islandi 
a  large  number  of  the  flesh-coloured  variety  (rubida,  Gosse), 
all,  however,  very  young,  were  found  studding  an  oveiiianging 
detached  piece  of  rock  at  the  extreme  north  end  of  the  island. 
Professor  Herdman  found  small  specimens  of  this  form  at 
the  south  end  of  the  Isle  of  Man  in  August  last.  Mr.  Gkwse 
{Actinologia  Britannica)  records  this  species  from  Morecambe 
Bay,  his  authority  being  Mr.  F.  H.  West.  Mr.  A.  0.  Walker 
has  taken  the  variety  sidonea  in  Colwyn  Bay;  and  Mr. 
J.  Chard  has  taken  the  species  at  Moelfra  Bay,  Anglesea. 

HeUactis  beUis,  Ellis  and  Solander  (1786). 
8aga/rtia  beUis,  Gosse  and  other  authors. 

Recorded  from  Puffin  Island  and  from  the  Isle  of  Man,  by 
Gosse,  in  Actinologia  Britannica.  We  have  no  record  of  its 
occurrence  in  the  immediate  vicinity  of  Liverpool. 
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HeUactia  miniatay  Gossd  (1868). 
SagarHa  miniatay  Gosse  and  others. 

The  Menai  Straits  and  Hilbre  Island  are  (|[iven  by  Gosse 
as  localities  for  this  species,  but  no  specimens  have  been 
found  there  by  members  of  the  Committee. 

HeliacHa  venusta,  Gosse  (1864). 
Sagartia  venustat  Gosse. 

This  species  was  obtained  in  the  vicinity  of  the  Calf  of 
Man,  by  Professor  Herdman,  in  Angnst  last.  It  is  also 
recorded  from  Puffin  Island  by  Gosse,  on  the  authority  of 
Mr.  E.  L.  Williams. 

Cylista  viduata^  Miiller  (1776). 
Sa^wrtia  viduata,  Gk>sse. 

Thi8  is  a  species  which  is  recorded  by  Gosse  as  abnndant 
in  the  Menai  Straits,  and  also  as  occurring  at  Puffin  Island, 
and  at  the  mouth  of  the  River  Dee,  but  which,  so  far  as  can 
be  ascertained,  has  not  been  procured  during  the  expeditions 
of  the  Marine  Biology  Committee.  It  was  found  at  Beaumaris 
on  August  18th,  1881,  by  Mr.  A.  0.  Walker. 

Cylista  undata,  Miiller  (1788). 
Sagartia  troglodytes,  Johnston  (1847). 

Becorded  by  Gosse  as  occurring  in  the  Menai  Straits 
and  the  estuary  of  the  Mersey,  and  at  Birkenhead,  Hilbre 
Island,  Morecambe  Bay,  and  the  Isle  of  Man.  Becorded  by 
Byerley  as  having  been  found  upon  the  Leasowe  Shore  and 
near  Egremont  Slip.  Mr.  Byerley  {Fauna,  p.  106),  gives  an 
account  of  the  habits  of  this  species  in  captivity* 

This  species  was  found  very  abundantly  during  one  of  the 
shore  expeditions  of  the  Marine  Biology  Committee  to  Hilbre 
Island,  but  out  of  a  very  large  number  of  individuals  collected 
and  observed,  very  few  differed  from  the  type  form  as  described 
by  Gosse  (var.  scolopacina).  Several  specimens  were  noticed 
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with  orange  tentaeles  sarromidiiig  a  doll  blue  diee,  but 
theae  were  so  injured  by  the  attempt  to  detach  them  that 
they  died  without  expanding,  and  whether  these  belonged  to 
the  variety  nobiiis,  Gosse,  first  brooght  under  his  notice  by 
the  Honourable  Lady  Cust,  will  remain  for  future  observa* 
tions  to  verify.  This  variety  was  found  by  Mr.  Walker  at 
Llandrillo,  in  1879. 

Among  the  specimens  brought  home  by  myself  on  this 
occasion  (July  11th,  1885),  was  one  which  I  was  quite 
unable,  after  repeated  endeavours,  to  identify  with  any  of  the 
varieties  of  this  most  protean  species  described  by  Gosse. 
This  form  is  so  very  distinct  that  I  have  ventured  to  append 
a  description  and  a  figure  of  it,  and  since  it  possesses  a  disc 
of  the  purest  white,  I  propose  the  name  of  var.  Candida 
for  it.  The  following  is  a  description  taken  from  the 
specimen  during  life. 

Cylista  undata,  Miill.,  var.  Candida,  nov.  (see  PI.  II,  figs. 
8  and  4). 

Column. — Capable  of  great  elongation,  pale  drab,  with 
darker  longitudinal  lines  at  the  base,  disappearing  at  about 
half  the  height. 

Disc. — Pure  opaque  white,  the  radii  not  indicated ;  the 
extreme  margin  of  the  disc  is  translucent  deep  purple. 

Mouth. — Concolorous  with  the  disc,  slightly  elevated  on 
a  cone. 

Tentacles. — Not  very  numerous,  in  about  five  rows,  the 
inner  ones  being  longest.  All  are  pellucid  grey,  tipped  with 
opaque  white ;  the  inner  row,  six  in  number,  have  a  dark 
purple  longitudinal  stripe  on  the  face  and  back;  the 
remainder  have  similar  stripes  of  scarlet,  the  whole  of  the 
base  of  the  tentacle  being  sufiused  with  the  same  colour  as 
the  stripe.  Near  the  foot  of  the  inner  tentacles  only,  is  a 
fiuntly  indicated  dark  cloud  representing  the  B  mark  of  the 
typical  form  of  this  species. 
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Habitat. — ^Hilbre  Island,  at  the  extreme  north  extremity, 
near  low-water  mark. 

The  varieties  of  Cyliita  undata  recorded  by  Mr.  P.  H. 
Gosse  as  inhabitants  of  onr  district,  principally  on  the 
anthority  of  Mr.  F.  H.  West,  are  as  follows : — 

Var.  hypoxantha Morecambe  Bay. 

„     badifrons       ...         ...  do. 

„    albicomifi       ...         ...  do. 
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nigrifrons  ...  ...  do. 

fuivicomis  ...  ...  do. 

paUidicomia  ...  ...  do. 

melanoleuca  ...  ...  do. 

auricoYna  ...  ...  do. 

luna   ...  ...  ...  do. 

uox     ...  ...  ...  do. 

eclipsiB  ...  ...  do. 

nycthamera  ...  ...  do. 

nobilis  ..  ...     Cheshire  coast. 


Adamsia  paUiata,  Bohadsch  (1761). 

Recorded  from  the  Isle  of  Man,  by  Gosse. 

Several  specimens  were  dredged  off  Spanish  Head, 
between  Port  St.  Mary  and  the  Calf,  Isle  of  Man,  from  a 
depth  of  twenty  fathoms,  by  Professor  Herdman,  these  being, 
as  nsoal  with  this  species,  attached  to  shells  inhabited  by  the 
hermit-crab,  Pagums  prideauxiL 

Sagartia  sphyrodeta,  Gosse  (1868). 
Recorded  (Gosse's  Actinologia  Britannica)  from  Hilbre 
Island,  on  the  authority  of  Mr.  £.  L.  Williams. 

Sab-family. — ^Aotinin^. 

Actinia  equina,  Linne  (1766  to  1768). 

Actinia  mesembryanthemunif  Ellis  and  Solander  (1786). 

This  species,  in  most  localities  the  commonest  anemone, 
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is  not  at  all  common  in  the  district  investigated  by  the 
Marine  Biology  Committee.  It  has  only  been  taken  by  mem* 
bers  of  the  Committee  on  the  Manx  coast.  The  £Etct  of  its 
absence  from  the  Mersey  district  is  thns  noted  by  Oosse  *  : — 

"It  is  a  curious  fact,  for  which  I  am  indebted  to  Mr. 
E.  M.  Williams,  Jan.,  that  ^  the  Mersey  estaary  is  the  only 
place  on  the  coasts  where  Jhe  has  not  foond  this  species/ 
which  he  attributes  to  the  foulness  of  the  water.  This 
absence  would  be  less  remarkable  were  it  not  that  Tealia 
crassicomis  is  abundant  there ;  but  Actinia  is  clean  and 
Tealia  is  dirty  in  its  habits.  In  the  neighbouring  estuary 
of  the  Dee  the  former  is  common  as  usual." 

Byerley,  in  his  Fauna,  remarks : — "  Mr.  Price  states 
that  he  met  once  with  this  species  upon  our  shore.  I  have  a 
specimen  now  (1856)  alive,  which  I  took  at  Hilbre;  rare  on 
this  coast  until  this  year,  when  several  have  been  taken." 
It  has  not  been  found  at  Hilbre  Island  on  any  of  the  expedi- 
tions of  the  Liverpool  Marine  Biology  Committee  during 
1885.  The  species  is  common  at  the  south  end  of  the  Isle 
of  Man,  and  also  at  Colwyn  Bay. 

Anemonia  sulcata,  Pennant  (1766). 
Anthea  cereus,  Aact. 

This  species  has  been  obtained  by  one  of  the  members  of 
the  Committee,  at  Douglas,  Isle  of  Man,  the  only  locality  in 
our  district  recorded  for  this  species  by  Gosse,  but  the  con- 
tracted and  bleached  state  of  the  specimens  prevents  any 
differentiation  of  varieties.  It  was  also  obtained  in  rock 
pools  on  the  shore  at  Port  Erin,  Isle  of  Man. 

Sub-family. — Bunodina. 
Tealia  crasBicomis,  Miill.  (1776). 

This  is  probably  the  species  referred  to  as  Actinia 
coriacea  by  Byerley.     It  is  abundant  throughout  the  dis- 

*  Aetinoloffia  Britatmiea, 
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trict,  bnt  it  has  nearly  disappeared  from  one  locality  where 
it  used  to  be  oommoni  yiz.,  below  the  New  Brighton  light- 
honse.  Most  of  the  specimens  seem  to  belong  to  the 
ordinary  type  form,  bat  Professor  Herdman  noticed  speci- 
mens at  the  Isle  of  Man  which  answer  to  the  descriptions  of 
the  varieties  insignis  and  purpurea  of  Gosse,  while  one  of 
the  latter  form  is  now  in  one  of  the  tanks  at  the  Liverpool 
Museum. 

Mr.  Price  recorded  the  species  from  New  Brighton  thirty 
years  ago.    It  was  then  very  abundant. 

Bunodes  gemmaeeua,  Ellis  and  Solander  (1786). 

Recorded  by  Gosse,  from  Douglas,  Isle  of  Man. 

Professor  Herdman  obtained  a  number  of  specimens  of 
this  species  at  Port  Erin.  The  medium-sized  specimens 
shew  best  the  characteristic  variation  in  the  size  and  colour 
of  the  warts. 

Family. — Stiohodactylidjb. 
Sub-family. — Cobtnaotina. 

Corynactis  viridis,  Allman  (1846). 
This  species,  which  is  recorded  from  the  Irish  coast  by 
Gosse,  was  obtained  by  Professor  Herdman,  by  dredging  in 
deep  water  off  Spanish  Head,  at  the  south  extremity  of  the 
Isle  of  Man,  in  August  last.  From  descriptions  given  to 
me  of  the  appearance  of  the  specimens  during  life,  I  believe 
these  to  be  of  the  variety  rhodopraaina,  Gosse. 

Capnea  sanguineay  Forbes  (1841). 
Obtained  by  Professor  Forbes,  "  in  deep  water  off  the 
Isle  of  Man,  on  NuUipore  beds."  Since,  with  the  exception 
of  Falmouth,  this  is  the  only  locality  recorded  for  this  beau- 
tiful species,  it  is  very  desirable  that  it  should  be  specially 
looked  for  in  any  future  dredgings  off  the  Manx  coast. 

I 
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Family. — Zoanthidjb. 
Sab-family. — Zoahthiiijs. 
Poljfthoa  arenacea,  Delle  Ghiaje  (1886). 

Zoa/nthua  oouohU,  Johnston  (1888). 

Several  examples  of  this  species,  which  is  not  recorded 
by  Gosse  from  any  locality  nearer  to  ns  than  the  Irish  coast, 
were  obtained  by  Professor  Herdman,  along  with  Corynactu 
viridia,  off  Spanish  Head,  at  the  sonth  end  of  the  Isle  of 
Man,  from  a  depth  of  twenty  fathoms.  This  is  therefore  a 
new  locality  for  both  these  species.  The  specimens  are 
adherent  to  fragments  of  a  Nollipore. 

Family. — GxBUNTHiDiB. 
Bnb-family .  — Gbbiamthim£  . 

Cerianihua  Uoydii^  Gosse  (1859). 

So  named  by  Mr.  Gosse  from  its  discoverer,  Mr.  Alfred 
Lloyd,  who  fonnd  it  in  the  Menai  Straits,  in  Jnly,  1856. 
This  species  also  deserves  to  be  specially  looked  for  in  fatore 
expeditions. 

Of  the  twenty  species  of  Actiniaria  recorded  by  Gosse  as 
inhabiting  the  Irish  Sea  (for  one  of  which,  however,  Sagartia 
nivea,  he  gives  no  Irish  Sea  locality),  seventeen  are  known 
to  inhabit  the  Liverpool  Bay  district,  and  of  these  eleven 
have  been  collected  by  members  of  the  Committee. 

Only  four  distinct  species  (Actinia  equina,  Cylista 
undata,  Tealia  crassicomiSf  and  Actinoloba  dianthus)  are 
recorded  in  Byerley's  list.  They  were  all  obtained  in  the 
immediate  neighbourhood  of  Liverpool. 
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REPORT  upon  the  CRINOIDEA,.  ASTEROIDEA, 
ECHINOIDEA,  and  HOLOTHUROIDEA  of  the 
L.  M.B.  C.  DISTRICT. 

Bt  W.  A.  Hbbdman,  D.So., 

FBOFlUOa  OV   VATUBAL   HMTOBT  IV   UMITEBSITT  OOLLIOB,    UTimPOOL. 

This  Report  deals  with  all  the  gronps  of  the  Eohinodermata 
with  the  exception  of  the  OPHniBOiDBA,  which  are  discusBed 
in  a  separate  paper  by  Mr.  H.  G.  Chadwiok  (see  p.  140).  Most 
of  the  species  were  obtained  o£f  the  sonthern  end  of  the  Isle 
of  Man,  where  there  is  a  rich  and  varied  Echinoderm  fauna. 
In  the  immediate  neighbourhood  of  Liverpool  comparatively 
few:  species  were  obtained,  although  some  of  them  exist  in 
great  profusion  (e.g.,  Asterias  rubens  at  Hilbre  Island).  The 
numbers  of  species  to  be  recorded  in  the  different  Echino- 
derm groups  are  as  follows  : — Grinoidea,  1 ;  Asteroidea,  11 ; 
Echinoidea,  6 ;  Holothuroidea,  5.  Mr.  Ghadwick  (p.  140) 
discusses  six  species  of  Ophiuroidea,  making  in  all  twenty- 
nine  Eohinodermata. 

For  previous  records  of  occurrence  I  have  made  use  of 
Mr.  Byerley's  Fauna,  Forbes'  British  Star  Fishes,  The 
British  Association  Report  upon  Marine  Zoology,  and  a 
List  compiled  by  the  Isle  of  Man  Natural  History  Society,  in 
1884.  I  have  to  thank  my  friend,  Professor  Jeffrey  Bell,  for 
assistance  in  regard  to  the  nomenclature  and  synonymy  of 
some  of  the  species. 

CRINOIDEA. 

Family. — GoHATULiDiB. 

Antedon  rosaeeus.  Link. 

Oomatula  ro$aota,  link.    Forbes,  Briiiih  8tar  FUhes,  p.  6. 
This  species  occurs  in  deep  water  around  the  shores  of 
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the  Isle  of  Man.  It  has  been  dredged  by  Mr.  B.  Gamer  off 
Douglas  Bay,  and  near  Port  Erin  and  The  Calf.  It  is  also 
recorded  by  Forbes  {Brit.  Aisoc.  Rep.,  1860),  as  having 
been  taken  off  the  Isle  of  Man  in  twenty-five  &thoms. 

It  occurred  in  abundance  in  depths  of  from  ten  to  twenty 
fathoms  off  Port  Erin,  Port  St.  Mary,  and  Spanish  Head,  at 
the  southern  end  of  the  Isle  of  Man,  last  summer.  The 
specimens  were  of  fair  size,  and  shewed  the  usual  variations 
in  colour;  yellow,  tawny,  orange,  and  crimson  individuals 
being  obtained. 

Some  of  the  specimens  of  Antedon  were  infested  with 
the  interesting  little  ectoparasite,  Myzostoma. 

The  Pentacrinoid  larvsd  of  Antedon  were  obtained  during 
the  last  week  of  July  and  first  fortnight  of  August,  attached 
to  seaweeds,  from  a  depth  of  ten  to  twenty  fathoms,  off  Port 
Erin,  Isle  of  Man. 

A8TER0IDEA. 

Family. — Astbbiadjb. 

Asterias  rvbens,  Linn. 

This  species,  the  Uraster  rubens  of  Forbes'  British  Star 
Fishes,  and  of  Byerley's  Fauna,  is  exceedingly  abundant  on 
the  rocks  at  the  north  end  of  Hilbre  Island,  between  tide 
marks.  In  some  places  the  star  fishes  are  so  closely  placed 
as  to  almost  entirely  cover  the  rocks  for  some  yards.  They 
seem  to  have  been  increasing  in  numbers  at  Hilbre  Island  of 
late  years,  and  possibly  they  may  be  driving  away  or  extermi- 
nating some  of  the  other  animals  of  the  littoral  zone. 

The  common  star  fish  is  also  found  in  this  neighbour- 
hood by  dredging.  It  was  obtained  in  abundance,  and  of 
large  size,  in  Hilbre  Swash,  during  the  ''Merry  Andrew*'  and 
''  Spindrift "  expeditions,  and  was  dredged,  during  the  cruise 
of  the  "  HysBua,"  off  the  Great  Ormes  Head,  depth  seven  to 
eight  fathoms,  on  May  28rd,  1886. 


^BPOBT  UPON  THB  BOHIMODSBMATA.  188 

It  is  plentifol  around  the  south  coast  of  the  Isle  of  Man, 
and  also  in  the  neighbonrhood  of  Penmaenmawr,  and  at 
Fleetwood. 

Asterias  glaciaiis,  Lmn. 

This  large  species,  the  Uraater  glacialis  of  Forbes  and 
other  aathorSi  has  been  taken  in  deep  water  off  the  Manx 
coast  ( Wallace,  recorded  by  Forbes),  and  has  also  been  found 
at  Port  Erin  and  the  Calf  of  Man,  by  Mr.  Gamer.*  It  has 
apparently  not  been  fonnd  nearer  Liverpool.  The  species  is 
not  ancommon  farther  np  the  west  coast.  I  have  dredged  it 
in  Lamlash  Bay,t  Arran,  and  at  the  entrance  to  Loch  Fyne, 
and  in  the  Sound  of  Mull. 

AzUrias  hispida^  Pennant. 

Ura$ter  hispida,  Penn.    Forbes,  Britiih  Star  Pishe$t  p.  96. 

I  have  referred  to  this  species  a  small  star  fish  with 
short  and  rather  rounded  rays,  which  was  obtained  during  the 
cruise  of  the  "  Hyana,"  on  May  24th,  1886,  in  the  entrance 
to  the  Menai  Straits,  near  Bangor.  The  specimen  measures 
2'6  cm.  .in  diameter,  and  seems  to  agree  with  the  description 
and  figure  given  by  Forbes. 

This  species  was  originally  found  by  Pennant  in  Angle- 
sea,  and  Dr.  Coldstream  came  upon  it  on  the  limestone  rocks, 
near  Castletown,  Isle  of  Man. 

Family.— SoLASTBRiDA. 

Cribrella  aanguinolenta,  Sars. 

Oribdla  oeulata,  Penn.    Forbes,  Brituh  Star  Fishes,  p.  100. 

Several  specimens  of  this  species  were  dredged  off  Port 
Erin,  and  between  Port  St.  Mary  and  The  Calf,  Isle  of  Man, 
during  August,  1886.    It  has  not  been  recorded  from  the 

*  The  Holiday  Excursiont  of  a  Naturalist,  by  B.  Oamer,  1867. 
t  "  Notes  on  the  Fauna  of  Lamlash  Bay."     Proe.  Roy.  Phyi.  Society, 
Bdin.,  ToL  ▼,  p.  198, 1880. 
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immediate  neighboarhood  of  LiTerpool*  and  does  not  oocnr 
in  the  list  of  Echinodennata  drawn  ap  by  the  Isle  of  Man 
Natural  History  and  Antiquarian  Society*  in  1884.  It  was 
found,  however,  by  Pennant,  on  the  shores  of  Anglesea ;  and 
Forbes,  in  his  British  Asaodatitm  Report,\  records  having 
dredged  the  species  both  off  the  Isle  of  Man  and  off  the 
North  Wales  coast,  from  depths  of  twenty  to  twenty-five 
fathoms.  Mr.  A.  0.  Walker  informs  me  that  he  has  found 
it  on  the  shore  at  Golwyn  Bay. 

The  Manx  specimens  which  we  have  found  are  rather 
small,  and  have  the  rays  relatively  narrower,  and  the  upper 
surface  less  spinose,  than  is  usual  in  the  species. 

Solaster  endeca,  Linn. 

Forbes  (Brit.  Star  Fishes,  p.  Ill)  records  this  species  as 
being  not  rare  in  deep  water  off  the  Isle  of  Man.  We  have 
not  found  it. 

Solaster  papposa,  Linn. 

This  common  species,  the  sun-star,  is  recorded  by  Byer- 

ley  as  being  not  uncommon  at  Hilbre  Island,  Caldy  Blacks, 

New  Brighton,  &c.    Forbes  dredged  it  in  deep  water  around 

the  Isle  of  Man,  and  also  off  the  North  Wales  coast. 

This  species  was  obtained  frequently,  during  last  August, 

off  the  southern  end  of  the  Isle  of  Man.     It  was  also 

obtained  during  the  cruise  of  the  "  Hyiena,"  off  the  Great 

Ormes  Head,  depth  seven  to  eight  fathoms,  on  May  28rd ; 

and  north  of  Puffin  Island,  depth  eleven  to  thirteen  fathoms, 

on  May  24th.    It  has  been  found  on  shingle  at  low  water  at 

Blackpool. 

Family. — Astsbinidjb. 

Asterina  gihbosa,  Pennant. 
This  small  species  was  obtained  in  abundance  during 

*  For  a  eopy  of  this  paper  I  am  indebted  to  the  President  of  the  Sooiety, 
Mr.  P.  M.  0.  Eermode,  of  Bamsey. 

t  <■  Beport  OD  British  Marine  Zoology,*'  Part  I,  BritUh  AiMocitOwn 
Reportt  1860,  p.  211. 
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July  and  Aognsi,  1886,  at  Tarions  points  on  the  eastern, 
sootheniy  and  western  shores  of  the  Isle  of  Man.  It  was 
found  at  Bay-ny-Carriekey,  near  Poyllvaaish,  Port  8t.  Maryi 
Port  Erin,  Fleshwiok  Bay,  etc.,  always  in  tidal  pods,  and 
osnally  attached  to  CcrdUina  officinalis. 

Prof.  Forbes  and  Dr.  Coldstream  foond  the  species  in 
tidal  pools  at  Castletown,  Isle  of  Man,  and  Mr.  R.  Garner 
obtained  it  from  pools  amongst  the  rocks,  north-west  of  the 
Stack. 

The  specimens  which  I  have  collected  vary  in  extreme 
diameter  from  2*6  mm.  to  2*8  cm.  They  were,  when  living, 
nearly  all  of  a  dull  greenish  colour,  although  a  few  yellowish 
and  reddish  specimens  also  occurred.     The  specimens  from 

« 

Port  St.  Mary  and  the  neighbourhood  were  much  larger  than 
those  from  Port  Erin. 

Pahnipes  membr(ma4:etis,  Betz.  ' 

"  This  species  is  by  no  means  uncommon  in  deep  water 
off  the  coast  of  the  Isle  of  Man,  where  I  have  dredged  many 
specimens."     (Forbes,  Brit.  Star  Fiahea.) 

Porania  puhnUm,  Gray. 

OamUuter  Umpletoni,  Forbes,  Wem.  Mem.y  and  Brii.  Star  Fishes ^ 
p.  122. 

Recorded  by  Forbes  from  deep  water,  off  the  Isle  of  Man  ; 
and  by  Oam^  from  near  The  Calf. 

Family.— Astbopeotinidje. 

Astropecten  irregularis^  Penn. 

Astsri&s  aurantiaea,  Liiin.    Forbes,  Brit,  Star  Fishes,  p.  180. 

This  species  is  recorded  by  Forbes  from  the  Manx  coast, 
and  from  the  coast  of  North  Wales.  It  is  often  found  cast 
ashore  by  storms  at  Penmaenmawr  (Darbishire) ;  and  has 
been  found  at  Formby  Point  (G.  H.  Morton). 

A  very  fine  specimen,  with  the  Annelid  Maibngrenia 
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castanea  stretehed  along  one  of  the  ambnlaend  grooYes,  was 
dredged  during  the  cruise  of  the  **  HysBna,"  from  a  depth  of 
fourteen  fiftthoms,  at  about  six  miles  north  of  the  Great 
Ormes  Head. 

Luidea  aa/vigniif  Audonin. 

Luidea  fragilUsnmat  Forbes,  Brit.  Star  FUhei,  p.  186. 

Prof.  Forbes  states  that  he  has  taken  this  species  several 
times  on  the  Manx  coast — always  with  seven  rays. 

EGHINOIDBA. 

Order  I.— DESMOSTICHA. 
Family. — ^Eohinidjb. 

Echinus  esculentus^  Linn. 

This  common  species,  the  Echinus  sphara  of  Forbes' 
British  Stwr  Fishes^  and  other  works,  is  common  off  the 
south  end  of  the  Isle  of  Man.  It  was  taken  frequently  last 
summer  in  the  neighbourhood  of  Port  Erin,  and  some 
very  large  specimens  occurred.  In  one  case  the  Annelid 
Hermadion  assimile  was  found  coiled  around  the  edge  of 
the  peristome  of  the  Echinus. 

One  or  two  specimens  have  been  found,  cast  ashore  near 
Liverpool,  by  Mr.  Marrat  (Byerley) ;  and  it  was  obtained  at 
low  tide  at  Hilbre  Island,  on  June  18th,  1885. 

Forbes  (Brit.  Assoc.  Rep.)  records  this  species  from  the 
Isle  of  Man,  but  not  from  the  shores  of  North  Wales.  It  was 
obtained  during  the  cruise  of  the  *'  HysBua,"  between  PufiSn 
Island  and  Anglesea,  on  May  25th,  1885,  and  was  taken  by 
Mr.  Thompson  in  the  neighbourhood  of  Penmaenmawr. 

Echinus  miliaris,  0.  F.  Mtiller. 
This  species  is  recorded  by  Mr.  Byerley  as  having  been 
taken  sparingly  in  the  dredge  at  the  entrance  of  the  Dee ;  and 
by  Prof.  Forbes  from  the  Isle  of  Man,  and  from  the  coast  of 
North  Wales. 
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It  was  obtained  during  the  orniae  of  the  ''  Hysena  "  near 
Puffin  Island,  on  May  24th ;  and  was  taken  frequently  in  the 
neighbourhood  of  Port  Erin  and  Port  St.  Mary,  at  the  south 
end  of  the  Isle  of  Man,  last  summer.  The  largest  specimens 
measure  from  1  om,  to  1*6  cm.  in  diameter  (ezolusiye  of 
spines).  It  was  also  obtained  in  the  neighbourhood  of 
Penmaenmawr  in  July. 

Order  H.— CLYPEASTRIDA. 
Family. — ^Euolyfbastbida. 

Echinocyamus  pvsiUus,  Gray. 

This  little  species  is  not  uncommon  in  this  locality. 
Byerley  records  having  taken  several  specimens  by  dredging ; 
and  Forbes  {Brit.  Assoc.  Rep,)  has  found  it  both  at  the 
Isle  of  Man  and  also  on  the  North  Wales  coast.  It  was 
obtained  by  the  Marine  Biology  Gommittee,  at  the  follow- 
ing places  in  the  district  during  last  year's  investigations : — 
(1.)  During  the  cruise  of  the  **  HysBua/'  on  May  28rd,  off 
the  Great  Ormes  Head,  depth  seven  to  eight  fathoms.  (2.) 
Off  the  south  end  of  the  Isle  of  Man,  near  Port  Erin,  ten  to 
twenty  fathoms,  and  off  Spanish  Head,  fifteen  fathoms, 
bottom  Nullipores.  (8.)  At  Hilbre  Island,  at  low  tide,  on 
June  18th,  1886. 

Some  dead  tests  of  this  species  were  found  worked  into 
the  sandy  investments  of  Molgida  occulta,  dredged  off  Port 
Erin,  Isle  of  Man. 

Order  in.— PETAL08TICHA. 

Family — SpATANomiB. 

Spatangus  purpwreus,  MiiUer. 

Forbes  {Brit.  Star  Fishes,  p.  182)  records  this  species  as 
being  abundant  on  the  scallop-banks,  off  the  Isle  of  Man.  He 
has  also  found  it  off  the  coast  of  North  Wales,  at  a  depth  of 
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twelye  fathoms.    It  is  foand  living  of  lazge  size  at  low  water 
in  maddy  gravel  near  BeamnariB  (Darbishire). 

One  rather  small  specimen  was  dredged  in  Aogast,  cS 
Port  Erin,  Isle  of  Man,  from  a  depth  of  fifteen  fathoms. 

Echinocardium  eordatum^  Pennant. 

Amphidotui  eordatus^  Penn.  Forbes,  Brit.  Star  FUket^  p.  190. 

This  species  is  common  in  the  locality.      Byerley  records 

having  dredged   living  specimens,   and  foand  dead  shells 

cast  ashore.    It  is  very  abandant  at  low  water  from  Pen- 

maenmawr  to  Sonthport. 

It  has  been  fonnd  by  the  Marine  Biology  Committee  at 
various  points  on  the  coast. 

Echinocardium  flavescms,  0.  F.  Miiller. 

Amphidotua  roaeusj  Forbes,  Brit,  Btcur  Fiahes,  p.  194. 
This  species  was  found  by  Forbes,  in  deep  water,  on  the 
Manx  coast,  and  also  on  the  North  Wales  coast. 

It  was  dredged  last  Angnst  off  Port  Erin,  Isle  of  Man, 
from  a  depth  of  fifteen  to  twenty  fathoms ;  and  a  number  of 
small  specimens,  about  7  mm.  in  greatest  length,  probably 
belonging  to  this  species,  were  dredged  off  Bradda  Head, 
near  Port  Erin,  from  a  depth  of  fifteen  fiathoms. 

HOLOTHUROIDEA. 

Order.— PEDATA. 

Family. — DBNDBO0HmoT£. 

Thyone  papiUosa,  Mtiller. 

Forbes  dredged  this  species  on  the  scaUop-banks,  off  the 

Isle  of  Man,  in  1888,  and  a  single  specimen  was  obtained  in 

August,  1886,  from  a  depth  of  fifteen  fathoms,  off  Port  Erin, 

Isle  of  Man. 

Thyonidium  drwmmondU,  Thompson. 

Owmmaria  drummondii.  Thompson. 
Oucumaria  eommunia,  Forbes  and  Ooodsir. 
TkyiMM  partloekii,  Forbes. 
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Byerley  states  that  a  single  speoimen  of  Oucumma 
communis  was  obtained  by  a  fisherman  at  Hoylake.  Pro- 
bably it  was  the  present  species. 

A  large  Holothnrian  which  was  found  cast  ashore  aliye  on 
the  north  end  of  Hilbre  Island  by  the  Committee  agrees 
closely  with  Forbes'  description  and  figure  of  Thyone 
portloekii,  which  is  identical  with  Thyonidium  drummondU. 
It  has  also  been  found  on  the  beach  at  Penmaenmawr. 

Oenua  brwnnem,  Forbes. 
=  Ocnua  lacteuif  Forbes  and  Goodsir  (?) 
Forbes  records  this  species  from  the  Isle  of  Man,  and  a 
small  specimen  was  dredged  in  August,  1886,  from  a  depth 
of  fifteen  fathoms,  off  Spanish  Head,  Isle  of  Man. 

Cucum/ma  pentaetes,  Miiller. 

This  species  is  recorded  by  Forbes  {Brit,  Assoc.  Rep.) 
from  the  Isle  of  Man,  twenty  fathoms. 

A  single  specimen  was  obtained  during  the  cruise  of  the 
"  HysBna,"  on  May  24th,  1886,  near  Puffin  Island,  from  a 
depth  of  fourteen  fathoms. 

Cucumaria  hyndma/nnij  Thompson. 
A  single    specimen    of   this    species    was    dredged  in 
August,   1886,  from  a  depth  of  twenty  fathoms,  off  Pdrt 
Erin,  Isle  of  Man, 
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REPORT  on  the    OPHIUROIDEA   of   the    L.  M.  B.  C. 

DISTRICT. 

Bt  Hbrbibt  G.  Chadwiok. 

The  specimens  of  Ophiuridad,  or  Brittle  Stars,  collected  in 
the  dredging  expeditions  of  the  Liyerpool  Marine  Biology 
Committee,  daring  the  summer  of  the  year  1886,  and  placed 
in  my  hands  for  examination,  inclade  examples  of  six  well- 
known  species,  referable  to  five  genera.  None  of  the 
specimens  present  features  of  special  interest. 

OPHIUROIDEA. 

Family. — Ophiubidje. 

Ophioglypha  cUiati,  Retzius  (sp). 

Asteritu  ciliatat  Retzius,  Di$$,  tistms  tpeeies  oognitoi  AiUria- 

rum,  p.  29,  1805. 
Ophioglypha   eiliataf  Ljungman,    Dr.  Qoes,   Oph.    Of.  Kong. 

Akad^  p.  651,  1871. 
Ophiura  texturaia,  [pars],  Lamarck,  Hi$t.  Anim.  sans  Vert,, 

p.  542 ;  Forbes,  Wern  Mem,,  vol.  viii,  p.  125,  pi.  4,  figs.  3, 4 ; 

Bntiih  Star  Fiihee,  p.  22. 
Ophioglypha  lacertosa,  Lyman,   III.  Cat,  Mut.   Comp.  ZooL, 

No.  I,  p.  40  ;  Ludwig,  Eohin.  dee  Mittdmeeres,  p.  546. 

Specimens  of  this  species  were  dredged  from  a  muddy 
bottom,  at  a  depth  of  ten  fathoms,  in  the  Menai  Straits,  off 
Bangor,  during  the  cruise  of  the  ''  HysBua.'*  Associated 
with  the  next  species  it  occurs  in  considerable  numbers  in 
that  locality.  It  was  also  found  off  Port  Erin  during 
August.    Mr.  Byerley  *  records  it  as  having  been  taken  at 

*  Isaac  Byerley  *'  Fanna  of  Liverpool,*'  Proc.  Lit.  and  PhiL  Soe.  of 
Liverpool,  1868-4,  No.  VIII,  Appendix. 
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Hilbre  Islandy  and  dredged  at  Tarious  pointa  around  the  eoaat. 
It  has  been  found  at  Formby  Point  by  Mr.  Morton. 

Ophioglypha  albidaf  Forbes  (sp). 

OpMura  alMdat  Forbes,  Wem.  Tram.,  vol.  viii,  p.  136,  pL  4, 
figs.  5,  0 ;  BritUh  Star  Fuh&i,  p.  27 ;  Lutken,  Addit.  ad 
Hitt.,  part  i,  p.  89,  pi.  1,  figs.  2a,  b 

Ophioglypha  Mida,  Lyman,  lU.  Oat.  Mu$.  Oomp.  ZooL,  No.  I, 
p.  49, 1866 ;  Ladwig,  "  Anatomie  der  Ophioren,*'  Zeiti,  fur 
Wiisen.  Zoologie,  vol.  xxxi,  p.  241 ;  Behin.  de$  MUtd- 
meeret,  p.  647. 

This  species,  associated  with  the  foregoing,  occurs  in 
great  numbers  in  the  Menai  Straits,  where  it  was  dredged 
during  the  cruise  of  the  '*  HysBua,"  on  May  24th.  It  was 
also  dredged  in  August,  from  a  depth  of  twelve  fathoms,  off 
Port  Erin,  Isle  of  Man ;  bottom  gravel  and  stones ;  and 
from  depths  varying  from  ten  to  twenty  fathoms,  off 
Spanish  Head  and  Port  St.  Mary  to  The  Calf,  Isle  of  Man ; 
bottom  chiefly  nullipore  and  gravel.  Also  obtained  off  Pen- 
maenmawr.  Byerley  {loc.  cit.)  records  it  as  occurring  in 
deep  water  about  the  mouth  of  the  Dee  and  north  of  Wirral. 

Ophiopholis  acuUata^  Retzius  (sp). 

Aiteriai  acuUata^  Retzius,  Asterui  Oen.,  p.  240, 1788. 
OphiophoHs  aeuUata,  Gray,  Bad.  Animalt  Brit.  Mua.,  p.  26, 

1848 ;  Lutken,  Addit.  ad  Hist.,  part  i,  p.  60,  pi.  2,  figs.  16, 16. 
Ophiocoma  beUii,  Forbes,  Wem.  Mem,,  vol.  viii,  p.  126 ;  British 

Star  Fishes,  p.  58. 
Ophiopholis  beUis,  Lyman,  III.  Gat.  Mus.  Comp.  Zool.,  No.  I, 

p.  06,  pi.  1,  figs.  4-^. 
PolyphoUs  eehinata  (?),  Duncan,  Jaum.  Linn.  Soc,  vol.  xv, 

p.  78,  pi.  8  (young). 

Specimens  of  this  species  were  dredged  in  August,  off 
Port  Erin,  Isle  of  Man;  depth  twelve  fathoms;  bottom 
gravel  and  stones ;  also  off  Port  St.  Mary,  from  a  depth  of 
twenty  fathoms. 
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Forbes  *  records  it  as  occurring  coinm(«ly  in  deep 
water  off  the  Isle  of  Man. 

Amphiura  squamata,  Delle  Ghiaje  (sp). 

Atteriat  $quamata^  Ddlle  Ghiaje,  Afdtit.  iuUa  ttoria  e  anatomia 

degli  animali  del  regno  di  NapoU,  pi.  84,  fig.  1, 1828. 
Amphiura  squamata%  Sars,  Overtigt  af  Norget  Eehinodermer^ 

p.  21, 1861. 
Ophiooofna  nsglecta,  ForbeSt  Britith  Star  FUhet,  p.  30. 
Amphiura  neglecta.  Forbes,  Tram.  Linn  8oe.,  vol.  xix,  p.  IftO. 
Amphiura  eUgans,  Norman,  Biology  "  Valorous  **  Cmise,  Proe. 

Boy.  8oc.  Lond.f  vol.  xxv,  p.  2l&. 
AmphiphoUs  Hneata,  Ljungman,  Dr.  Gods,  Oph,  Of.  Kong^  Akadt 

p.  684, 1871. 

Specimens  of  this  species  were  dredged  during  the  cnuse 
of  the  ''  Hysdna/'  in  the  Menai  Straits,  off  Bangor,  from  a 
depth  of  ten  fathoms;  bottom  muddy.  It  was  again  taken  in 
August,  from  a  depth  of  twelve  fathoms,  off  Port  Erin,  Isle  of 
Man  ;  and  from  rock-pools  at  Fleshwick  Bay,  Port  Erin,  and 
elsewhere  in  that  neighbourhood,  almost  always  on  ConUUna 
officinalis. 

Byerley  (loe.  cit.)  records  it  at  Hilbre  Island,  among  sea- 
weed and  sponge.  We  have  found  it  in  great  abundance 
under  stones  at  low  water  spring-tides  at  Llandudno  and 
Beaumaris ;  and,  more  sparingly,  in  deep  water  in  the  Menai 
Straits,  from  Puffin  Island  to  Menai  Bridge. 

Ophioeoma  nigra,  Abildgaard  (sp). 

Atteritu  nigra,  Abildgaard  in  Miill.,  Zooh  Dan.,  pi.  08,  178tf. 

Ophioeoma  nigra,  Miill.  and  Tr.,  Wieg.  Arehiv,  p.  828,  1840; 
Ast.t  p.  100.  Lyman,  721.  Oat.  Mus.  Gamp.  Zool.,  No.  1, 
p.  81;  8y»t.  Lndwig,  Anatomie  der  Ophiuren,  Zeiti.  fur 
Wiiien.  Zoologie,  vol.  xxxi,  p.  241. 

Ophioeoma  granulata,  Forbes,  British  Star  Fi$he$,  p.  60. 

Ophioeoma  NUionii,  Miill.  and  Tr.,  Syet.  Att.,  p.  1 00, 1842. 

Specimens  of  this  species  were  dredged  in  August,  from 

*  ForbeB     A  History  of  British  Star  Fishes. 
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depths  yaiying  from  ten  to  twenty  fiAthomSi  off  Spanish  Head, 
and  from  Port  St.  Mary  to  Calf,  Isle  of  Man,  bottom  chiefly 
Nnllipore  and  gravel. 

Ophiothrix  pentaphyllum.  Pennant  (sp). 

Aiteriat  pentaphyllum,  Pennant,  Brit,  Zool.^  vol.  iv,  pp.  54, 55, 

1812. 
OphiothTix  pentaphyUum^  I^nngman,  Dr.  Gbes,  Oph.  Of.  Kong. 

Akad.,  p.  622.;  Lyman,  Bull.  Mu$.  Oomp,  ZooL^  vol.  iii, 

part  z,  p.  249. 

Ophiowma  roiula,  Forbes,  Britiih  Star  Fishei,  p.  60. 

From  a  depth  of  fourteen  fathoms,  in  the  Sound  between 
Pnffin  Island  and  Penmon,  Anglesea,  the  dredge  was  brought 
up  several  times  during  the  cruise  of  the  **  HyaBua/'  com- 
pletely filled  with  specimens  of  this  species.  It  was  also 
obtained  opposite  Bangor,  on  May  24th.  During  August,  it 
was  found  to  occur  in  great  numbers  o£f  Spanish  Head  and 
Port  St.  Mary,  Isle  of  Man,  at  depths  varying  from  ten  to 
twenty  fathoms ;  bottom  chiefly  Nullipore  and  gravel ;  and  at 
low-water  mark  in  Douglas  Bay.  It  was  also  found  at  Pen- 
maenmawr,  in  July.  Byerley  (loc.  eitJ)  records  it  as  occur- 
ring plentifully  at  Hilbre  Island.  We  have  found  it  in  large 
numbers  under  stones  and  among  the  roots  of  Lammaria  at 
low  water  spring-tides  at  Beaumaris,  and  in  deep  water  at 
several  points  between  that  town  and  Puffin  Island. 
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REPORT  on  the  VERMES  of  the  L.  M.  B.  C.  DISTRICT. 
Bt  R.  J.  Habvet  Gibson,  M.A.,  F.B.S.E.,  F.R.M.S. 

DBHOH8TBATOB  OF    200L00T,    CWITaBSITT   OOLLBGB,    LITSRPOOL. 

Introduotion. 

Thb  Vermes  collected  by  the  Liverpool  Marine  Biology 
Committee  daring  the  summer  of  1886  form  a  fairly 
representative  series  of  types  of  all  the  main  groups.  The 
ChsBtopoda,  are  especially  well  represented,  numbering  no 
less  than  thirty-seven  out  of  the  total  number  of  forty-two 
species  collected.  Some  of  these  are  particularly  interesting, 
not  only  as  having  been  found  here  now  for  the  first  time, 
but  also  as  having  been  observed  only  very  rarely  around  our 
coast.  Most  of  the  Tubicolous  Annelides  are,  however,  com- 
mon forms. 

The  classification  I  have  adopted  is  that  of  Clans ;  *  in 
the  nomenclature  of  species  I  have  followed  Mcintosh  in  his 
Monographs  f  on  the  various  groups  of  British  Vermes  and 
his  "  Challenger  *'  Report.  I  desire  specially  to  acknowledge 
my  indebtedness  to  Dr.  Mcintosh,  F.R.S.,  for  the  uniform 
kindness  with  which  he  has  answered  many  questions  with 
regard  to  the  identification  of  species  with  which  I  had 
difficulty. 

Of  the  more  important  additions  to  our  Fauna,  as 
recorded  by  Byerley,  the  following  seem  worthy  of  special 
mention : — CarineUa  linearis  among  the  Nemertea  ;  Lassen 
propinqua,  Harmoihoe  halicetiy  Malmgrenia  castanea,  Iphiont 
muricata,  Hermadion  assimilej  Sthenelais  zetlandica,  Spio- 

*  Traite  de  Zoologie,  1884. 

t  '*  Monograph  on  British  Nemerteans/*  Ray  Soe.,  1874.  Tratu.  Z&oL 
5oe.,  vol,  9.  Trans,  Roy  8oe,,  Ed,  1868-69.  *<Beport  on  the  Annelida," 
*  OhaU,  *  Exp,  RepU. 
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chiBtopterus  typicus,  Thelepu$  cireinatua,  Dagychone  tuctU" 
lana,    FUogrcma   implexa,    Protula  protensa^  among    the 
*  Polyohadta. 

A  few  observationsy  more  especially  on  the  Polyohsta  of 
the  oolleotion,  form  a  distinct  paper. 

Glass.— Platyelxnia. 

Order  IV.  — NEMERTEA. 

Sub-order.— ANOPLA. 

Family. — Malaoobdbllida. 

Malacobdelia  groaaa,  0.  F.  Miiller. 
A  fine  specimen  of  MalcuiohdeUa  groasa  was  obtained 
parasitic  in  the  shell  of  a  Uve  Cyprina  iaUmdiea^  which  was 
found  on  Lavan  Sands>  LlanfSEurfeohan. 

Family. — Linbida. 

CcmneUa  Unea/rii,  Montagu. 
An  example  of  this  species  was  dredged  off  Port  Erin, 
Isle  of  Man.  In  colour,  form,  and  anatomical  features  it 
'  agreed  entirely  with  Montagu's  description,  as  also  with 
Mcintosh's  notes  in  his  Ray  Society  Monograph  on  the 
Nemertea.  The  specimen  was  of  a  brick  red  colour,  with 
white  bands,  when  liTing,  but  after  preservation  in  alcohol 
was  of  a  yellowish  white  colour,  the  pale  bands  and  annula- 
tions  being  pure  white.  Only  about  1^  in.  of  the  worm 
was  preserved,  and  that  fragment  tended  to  break  into 
segments  at  the  white  annulations. 

Ltn^ttf  marinus,  Montagu. 
A  specimen  of  this  species  was  obtained  in  Bay  Fine, 
Isle  of  Man,  coiled  around  the  dredge  and  its  contents. 
The  bottom  was  composed  of  stones  and  loose  seaweed.  A 
specimen  was  also  found  by  Mr.  B.  D.  Darbishire  on  the 
beach,  east  of  Beaumaris. 

K 


146      LIYBBPOOL    MABINS    BIOIiOOT  (XMIiaTTBB   BBPOBT. 

This  is  the  Borlasia  nigra  at  Byerley's  list. 

BorlaHa  octoctdata,  Johnston. 
Lineus  aanguineua,  Rathke. 

Recorded  by  Byerley  as  having  been    found    by  Mr. 
Weightman  on  oysters. 

01a8S.-^Nemateliiiia. 

Ordet.--^H>ETOONATHA. 

Sagitta  hvpwnetaia^  Qsoy  and  Gaimard. 
This  form  was  found  in  abundance  by  tow-netting  off 
Port  Erin.  During  July  and  August  it  seems  to  hare 
occurred  in  greatest  quantity  when  the  water  was  rather 
rough  and  while  a  strong  breeze  was  blowing.  It  does  not 
occur  in  Byerley's  list. 

Class.— Gephyrea. 

Order.— CM>ETIFERA. 

ThdUxMema  sp.  (?). 

One  specimen  of  a  species  apparently  belonging  to  the 
genus  ThaUissema  was  obtained  at  the  entrance  to  the  Menai 
Straits  on  the  **  Hy»na  *'  expedition.  The  body  had  a  length 
of  10  mm.,  while  the  sheath  of  the  proboscis  measured 
26  mm.  The  sheath  was  grooyed  and,  though  swollen 
at  the  endy  not  bifurcated.  The  body  was  smooth  poste- 
riorly, but  bore  two  spines  anteriorly,  yentrally  placed 
and  recurred.  The  alimentary  canal  was  coiled,  but  the 
anus  was  terminal.  I  haye  not  been  able  to  make  out  as 
yet  whether  the  species  is  one  already  described,  atid  post- 
pone further  obseryations  till  I  haye  intestigated  that  point. 

Glass.— Annelida. 

Siib-olaB8.—Hiradinea 
Family. — Rhtmchobbbllida. 

Pontobdella  muric<Ua^  Linnfidus. 
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Fonnd  by  Mr.  Darbishird  on  Bkates  at  Sonthport,  and 
also  at  Penmaenmawr. 

Bub-olaaa-— OhsBtopoda. 
Order.— OLIQOOH/ETA. 

Family. — Lvmbbiotdm. 
Lumbricus  ImeatuSf  Miiller. 
Two  small  worms  which  I  refer  doabtfoUy  to  this  species, 
were  found  in  mad,  in  a  dredging  obtained  off  Hilbre  Id.,  in 
co^ipany  with  SaheUaria  aheolata.  They  were  unmistakably 
OligochsBta  of  the  genus  lAimbricus,  but  I  am  doubtful  as 
to  the  species.  Garrington  *  mentions  L.  Uneatus  as  being 
found  in  mud  at  South|k)rt,  though  "  yery  rare,*'  so  that  the 
probability  is  that  the  examples  obtdned  by  the  L.M.B.G. 
are  not  &r  off  the  form  mentioned.  Garrington  also  records 
L.  eapitatus^  John.,  and  L.  peliueidM,  Flem. 

Order.— POLYCH>ETA. 

Section  A.— ERRANTIA. 
Family.  —  APHBODiriDiB. 
Hermione  hyatriXf  Sayigny.    ^ 
Two  specimens  of  this  form  were  obtained,  one  on  a 
grayelly  bottom  at  a  depth  of  fifteen   fathoms,   half  way 
between  Port  Erin  and  the  Galf,  Isle  of  Man,  and  one  on  a 
bottom  composed  of  NuUipores,  in  twenty  fathoms  water,  off 
Spanish  Head,  near  Port  St.  Mary,  Isle  of  Man.  It  does  not 
occur  in   Byerley's  list.     It  is  noted  as  occurring  at  the 
Ghannel  Islands,  on  the  S.  English  coast,  in  the  Mediter- 
ranean, and  at  St.  Vincent.     It  is  figured  by  Mcintosh  in 
his  Beport  on  the  '*  GhaUenger  "  Annelides  (pi.  yiii,  fig.  8). 
Hermione  hystrix,  under  the  generic  name  of  Aphrodite,  is 
mentioned  by  Forbes  t   as  haying  been  found  at  the  Isle 
of  Man  and  S.  Wales. 

*  ••PolyehflBta  of  the  Sonthport  Shore."    Proe,  Manch.  Lit.  and  Phil, 
1866. 

BntUh  Aisoe.  Report,  1860. 
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Aphrodite  actdcata,  LinnaBas. 
Mentioned  by  Byerley  as  having  been  found  "  once  at 
Leasowe,  and  rarely  on  other  parts  of  the  shore ; "  and  by 
Forbes  (loc.  cit.),  as  having  been  taken  at  the  Isle  of  Man, 
and  also  by  Garrington  on  the  Soathport  sands.  A 
specimen  of  A.  acvieata  was  dredged  by  the  L.M.  B.  G.  in 
the  Ghannel  between  Puffin  Island  and  Anglesea.  It  has 
also  been  frequently  brought  for  the  Liverpool  Museum 
Aquaria  by  Liverpool  fishermen;  and  used  to  be  found 
occasionally  at  Egremont,  and  on  the  Bootle  shore,  by  the 
Museum  Gollector,  Mr.  Wood. 

Family. — Poltnoida  . 
Lagiaca  propinqua^  Malmgren. 
>  One  specimen  of  this  species  was  obtained  in  Hilbre 
Swash,  from  a  depth  of  four  fathoms.  The  specimen  was  in 
a  rather  mutilated  condition,  but  the  characteristic  markings 
on  the  spines,  the  scales,  the  dark  spots  at  the  bases  of  the 
feet,  and  the  absence  of  the  tentacle  proved  its  identity  with 
Malmgren's  species,  corresponding  with  Mcintosh's  figures.  * 
The  colouring  of  the  head  region  did  not  agree  with 
Mcintosh's  description,  but  the  colour  is  not  of  much 
specific  value. 

The  species  does  not  occur  in  Byerley's  list;  it  is 
mentioned,  however,  by  Mcintosh  as  having  been  found  at 
St.  Andrews  and  Shetland. 

Hwrmothoe  lunulata,  Delle  Ghiaje. 

Polynoe  maoulosa,  Garrington,  Proo.  M<moh,  Lit.  PhU.  8oe ,  1866. 
This  species  is  described  by  Mcintosh  (loc.  cit)  and  by 
Garrington  (loc.  ctt.),  in  detail. 

Acholoe  astericola,  Delle  Ghiaje. 

Polynoe  os^mnca,  Garrington,  Proc.  Manch.Lit.and  PhU ,  1865. 
This  species  is  described  both  by  Mcintosh  and  Garring- 

*  2Vafi«.  ZooL  Soe„  Yol.  ix,  p.  876,  pi.  Ixrii,  12. 
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ton ;  by  the  latter  as  being  foond  commensal  on  Aatropecten 
irreguUms  (Asterias  aurantiaca  of  Forbes)  from  Sonthport. 

Harmothoe  haliati,  Mcintosh. 
This  species  was  first  dredged  int  fifty-three  fathoms  in 
the  Minch  by  Dr.  Otwyn  Jeffreys,  and  afterwards  dnring  the 
'*  Enight  Errant "  Expedition  in  the  F«iroe  Channel. 
Mcintosh  describes  and  figures  the  species  in  the  Trans. 
ZooL  So€.  {loc.  cit.),  and  the  body  and  scales  in  the  ''  Chal- 
lenger" Report  (p.  96).  Unfortunately  the  scales  in  the 
specimen  obtained  by  the  L.  M.  B.  C.  were  absent;  the 
spines,  position  of  the  eyes,  and  cirri,  however,  agree  with 
Mcintosh's  accoant.  The  specimen  was  found  at  Port  Erin, 
Isle  of  Man,  in  about  fifteen  fathoms  water.  It  was  about 
20  mm.  in  length.    It  is  not  recorded  by  Byerley. 

Harmothoe  imbricata,  Linnffius. 
A  large  number  of  examples  of  this  form  were  found 
under  stones,  and  on  rocks  and  loose  stones,  covered  with 
seaweed,  and  also  abundantly  in  rock  pools.  They  were 
most  plentiful  at  low  water-mark.  Most  of  the  specimens 
were  obtained  at  Bay  ny  Carrickey,  between  Port  St.  Mary 
and  Poyllvaaish,  Isle  of  Man.  A  few  were  also  obtained 
from  Hilbre  and  the  Anglesea  coast.  Probably  this  is  the 
Polynde  cirrata  of  Byerley's  and  Carrington's  lists.  The 
latter  mentions  them  as  ''  very  rare  ";  that  may,  no  doubt, 
be  explained  by  their  preferring  a  rocky  shore. 

Malmgrenia  castanea,  Mcintosh. 
This  rather  rare  species,  which  has  not  been  previously 
recorded  as  having  been  observed  on  this  coast,  was  found  as 
a  commensal  in  the  ambulacral  groove  of  Astropecten  irregu- 
laris, between  the  rows  of  pedicels.  The  head  of  the  worm 
was  level  with  the  peristome.  It  has  been  dredged  by  Gwyn 
Jeffreys  off  North  Unst,  Shetland,  in  ninety  to  ninety-six 
fathoms,  in  1867,  and  again  in  1868,  as  a  commensal  near 
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the  moatb  of  8p<Uangu8  pu/rpureu9,  from  a  depth  of  eighty- 
five  fathoms,  and  a  shell-sand  bottom.  He  also  obtained  it  in 
eighty  fathoms  o£f  Valentia,  in  a  hundred  and  ten  fathoms 
off  Blasqnety  and  in  the  Channel  Islands  (Mcintosh^  Trans. 
ZooL  Soc,  loc.  cit.)  The  two  specimens  obtained  by  the 
L.  M.  B.  G.  were  dredged  with  their  host  from  a  depth  of 
fourteen  fathoms  from  a  sandy  bottom,  six  miles  north  of  the 
Great  Ormes  Head.  The  species  is  fully  described  but  not 
figured  (save  the  spines)  by  Mcintosh  {loc.  cit.)* 

Iphione  mu/ricata^  Savigny. 
One  specimen  of  this  species  was  obtained  from  the 
Beaumaris  shore.  It  was  very  large,  but  all  the  scales  were 
unfortunately  removed.  There  was,  however,  no  difficulty  in 
including  it  under  Savigny's  species,  with  which  it  agreed 
in  the  structure  of  the  head,  spines,  and  cirri.  Mcintosh,  in 
the  Report  on  the  ''Challenger"  Annelida,  describes  this 
form,  which  he  contrasts  with  Iphione  cimex,  collected  on 
that  expedition.  Savigny  describes  and  figures  Iphione 
muricata.\ 

Polynoe  floccosa,  Savigny. 
One  large  and  two  small  specimens  of  this  Polynoe  were 
found  along  with  Harmothoe  imbricata  at  Bay  ny  Garrickey. 
It  is  a  common  form  round  our  coast,  and  is  described  and 
the  spines  figured  in  the  Trans.  Zool.  Soc.  {loc.  cit.),  by 
Mcintosh.     It  is  not  recorded  by  Byerley. 

Polynoe  squamata,  LinnsBUS. 
A  number  of  examples  of  Polynoe  squamata  were  found 
on  the  shore  at  Hilbre,  and  also  in  dredgings  in  eight 
fathoms  in  Hilbre  Swash  from  a  gravel  bottom.  One  smaQ 
specimen  was  obtained  at  Port  St.  Mary,  Isle  of  Man. 
Byerley  mentions  it  as  having  been  found  at  Hilbre  and  at 
New  Brighton. 

*  Syst.  des  Annil.,  p.  21  and  pi.  iti,  fig.  1. 
t  VicL  NoUi  <m  ionie  of  the  Polyehitta  of  the  L.M,B.C.  DUtriet  Report  /. 
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The  speoleB  is  worked  oat  in  detail  by  Bourne.  * 
Garrington  {loc.  eit.)  mentions  two  varieties  of  this  form, 

both  of  which  oocnr  in  the  collection  of  the  L.  M.  B.  G. 

The  markings  on  the  scales  are,  however,  very  variable. 

Hermadion  ammUe,  Mcintosh. 
This  form  wa&  first  fonnd  by  Mcintosh  at  St.  Andrews, 
and  afterwards  (according  to  that  author)  "  on  the  west  coast 
of  Ireland,  south  of  England,  and  off  the  Spanish  coast  in 
the  'Porcupine'  expedition."  The  species  is  described  by 
Mcintosh  in  Trans,  Zool.  Soc,  (loc.  cit.)  Two  examples  were 
found  by  the  L.  M.  B.  G.  They  were  coiled  round  the 
peristome  of  Echimu  esctdentus  hidden  by  the  peristomial 
spines.  The  Eehinus  was  dredged  from  a  gravel  bottom,  in 
ten  fathoms  water,  at  Bay  Fine,  near^Port  Erin,  Isle  of  Man. 
The  species  has  not  been  previously  recorded  from  this  coast. 
Most  of  the  scales  fell  off  so  soon  as  the  animal  was  removed 
from  the  Echinus,  otherwise  both  examples  were  very  perfect 
and  agreed  entirely  with  the  characters  of  the  species  as  laid 
down  by  Mclntosh.f 

Familt.—  Siqalionidje. 

Sthemlaia  zeiUmdica,  Mcintosh. 
This  form,  first  dredged  by  Gwyn  Jeffreys,  off  Shetland, 
was  met  with  near  Port  Erin.  One  specimen  only,  was 
obtained  in  the  dredge,  in  twenty  fathoms  of  water.  The 
example  from  which  Mcintosh  described  the  species  was  a 
fragmentary  one,  the  anterior  region  being  injured  and  the 
head  absent.  His  description  of  those  parts  which  he  was 
able  to  observe  tallies,  however,  with  the  specimen  obtained 
at  Port  Erin.  The  head  was  absent  also  in  the  Port  Erin 
specimen,  and  from  the  length  of  the  fragments  obtained 
one  being  over  80  mm.  long),  after  having  been  for  some 

*  Trant.  Linn,  Soe.f  1883. 
t  Vid.  NoU$  on  tome  of  the  Polyehata  of  the  L.M.B.C.  Vittriet  Report  I. 
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months  in  spirit),  the  complete  animal  appears  to  be  of  eon- 
siderable  dimensions. 

Pholoe  minuta,  Fabrioins. 
Pholoe  inomata,  Johns. 

Mentioned  by  Garrington  *  as  having  been  very  rarely 
found  on  the  sands  at  Sonthport.  It  was  not  foond  by  the 
L.  M.  B.  C,  althonghy  it  is  true,  comparatively  little  shore 
work  was  done  on  the  expeditions. 

Sigalion  sp.  (?). 

Garrington  (loc.  dt.),  describes  a  Sigalion  as  having  been 
found  at  Sonthport  (SigaUon  CarringUmU,  G.  H.  Brown), 
which  does  not  however  seem  to  be  recognised  by  subsequent 
authors. 

Family. — Nbpthvida. 

Nepthys  langisetosa,  Oersted. 

Nepthya  homhergii.  And.  &  M.  Edw. 

One  specimen  of  this  form  was  dredged  off  Hilbre  Island. 
It  is  a  native  of  the  Mediterranean  and  the  North  Sea,  and 
has  been  found  at  Hilbre,  and  recorded  by  Byerley  under  the 
synonym  of  Nepthys  hombergii. 

A  small  fragment  of  a  worm,  which  was,  by  its  spines, 
referred  to  this  species,  was  obtained  at  Port  Erin. 

Garrington  records  N.  hombergii,  from  Sonthport  Sands. 

Nepthys  margwritacea^  Sars. 
Recorded  by  Garrington  from  Sonthport. 

Family.— PHTLLODooiDiE. 

EulaUa  viridis,  0.  F.  Midler. 

A  small  specimen  of  this  species  was  obtained  in  the 
"  HysBua "  Expedition,  off  Gh-eat  Ormes  Head.  The  pro- 
boscis was  very  long   and  fully  everted.      The   specimen 

*  Proe.  Manch.  Lit.  and  PhiL,  1865. 
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seems  to  have  been  yonngi  and  the  spines  were  small  and  in 
various  stages  of  development.  This  is  probably  the  Phylr 
lodoce  viridis  of  Byerley's  list. 

PhyUadoce  lameUigera^  Johnston. 

PhyUodoee  vittata,  Ehlers. 

PhyUodoce  attemuita,  Carrington. 

PhyUodoee  clava^  Carrington. 
These  species  are  all  recorded  by  Carrington  as  having 
been  found  by  him  on  the  sands  at  Sonthport.  Probably  his 
P.  clava  is  P.  clavigera  (of  And.  and  Ed.).  P.  ottentAata  seems 
to  be  only  a  variety  of  P.  lameliigera.  None  of  these  were 
however  obtained  by  the  L.  M.  B.  C,  probably  for  the  reason 
already  assigned,  viz.^  that  no  systematic  shore  exploration 
has  yet  been  organised. 

Family.— Syllid  jb. 

SyUis  armiUariSf  0.  F.  Miiller. 
Three  specimens  were  obtained  in  the  dredge  in  eleven  to 
thirteen  fathoms  north  of  Pnfi&n  Island,  on  the  Anglesea 
coast.     It  is  mentioned  by  Byerley  as  being  rare  on  this 
coast. 

SyUis  prolifera^  Miiller. 

Mentioned  by  Carrington  as  "  abundant  in  wet  places, 
but  covered  by  a  stratum  of  mud,  and  hence,  as  dso  from  its 
minute  size,  easily  overlooked." 

PoUicita  peripatus,  Johnston. 
Carrington  says,  **  Several  specimens  were  found  at  the 
base  of  Alcyonium  digitatum  brought  from  deep  water  after 
storms." 

SyUia  noctUuca,  Savigny. 
This  form  was  found  by  Dr.  Edwards,  and  recorded  by 
Byerley,  from  the  mud  at  the  Landing  Stage,  Liverpool.    It 
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has  probably  been  exterminated  during  the  formation  of  the 
new  stage. 

Myrianida  fasciata,  M.-Edwards. 
Found  at  Hilbre  by  Byerley,  but  not  obaeryed  since. 

Family. — Nbbbidjb  . 

Nereis  pelagica,  LinnsBns. 

Abundant  at  Hilbre  and  the  coast  generally ;  also  at 
Paffin  Island,  Anglesea,  and  Penmaenmawr.  Some  large 
specimens  were  obtained  at  Port  St.  Mary,  Isle  of  Man.  It 
is  probably  the  Nereis  margaritacea  of  Byerley*s  list. 

Nereis  viridis,  LinnsBns. 

This  species  was  also  obtained  from  Port  St.  Mary,  Isle  of 
Man.    Byerley  mentions  it,  bat  does  not  specify  the  locality. 

Both  this  species  and  N.  pelagica,  are  recorded  by 
Carrington  from  Sonthport. 

Nereis  brevimana,  Johnston. 
Nereis  margantacea,  Leach. 
Nereis  dufneriUii,  And.  and  M.-£dw. 
Nereis  bUineata^  Johnston. 
These  species  are  all  recorded  by  Carrington  as  baring 
been  found  in  refuse  of  fishing-boats,  &c.,  at  Sonthport. 

Family. — ^Luubbioonbrbidjs. 

Lumbriconereis  frctgiUs,  0.  F.  Miiller. 

One  specimen  of  this  species  was  obtained  from  Port  St. 

Mary,  Isle  of  Man,  and  fragments  of  three  or  more  from 

PufSn  Island,  Anglesea.    It  is  described  by  Muller  as  being 

common  in  the  North   Sea,  and   was   found    during  the 

'* Porcupine"  expedition,   in   fifty-three  fathoms,   near  the 

island  of  Bona. 

Family. — Eunioida. 

Eunice  sp.  (?) 

One  or  two  fragments  of  Annelides  wmtq  obtained  from 
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Port  St.  Mary,  Isle  of  Man,  which  from  iheir  general 
appearance  and  from  the  atractnre  of  the  spineB  were 
obyioaaly  to  be  referred  to  the  genna  Eunice^  bat  the  apeeiea 
could  not  be  made  out  with  certainty. 

Family. — Gonudidjs  . 

Ooniada  macuUUa,  Johns. 

This  species  is  recorded  by  Carrington  from  Sonthport, 
bat  neither  that,  nor  the  following  one,  was  collected  by  the 
L.  M.  B.  C. 

Ooniada  atcockiania,  Carrington. 

This  species  has  not  been  included  by  more  recent  writers 
on  the  Annelida.  If  identical  with  a  previously-named 
species,  I  have  not  been  able  to  discover  its  synonym. 

Family. — Glygerida. 

Olycera  a26a,  Miiller. 

Mentioned  by  Carrington  {loc.  Ht.),  as  having  been  found 
by  him  "  among  the  tufts  of  Antenntdaria  antennina.** 

Section  B,— SEDENTARIA. 

Family.  — OpHELUDiB. 

Ophelia  coarctata,  M.-Edw. 
Recorded  by  Carrington  from  Southport. 

Family. — MiE  ADiB . 

Maa  mirabUiSf  Johnston. 
A  rare  Annelid,  first  described  by  Johnston,  and  found  by 
Carrington  at  Southport. 

Family.— Csubtoptebidjb  . 

Spiochatopterus  typicus,  Sars. 
A  large  example  of  this  species  was  found  at  low  water  at 
Beaumaris.   The  specimen  inhabited  a  pergamentaceous  tube 
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which  was  buried  in  shingly  sand.     The  Bpecimene  obtained 

in  the  '^  Poronpine '*  Expedition,  were  dredged  from  five 

hundred  fathoms.     Mcintosh  howeyer,  remarks  that  the 

species  fonnd  by  the  "  Challenger/'  were  all  shallow  water 

forms. 

Family. — Spionidjb. 

No  members  of  this  family  were  fonnd  by  the  L.  M.  B.  G.» 
bnt  the  following  species  are  recorded  by  Dr.  Garrington,  from 
Sonthport: — 

Spio  seticomis,  Fabricins.  Probably  this  is  the  Spio 
crenaticomia  of  Montagn. 

Spio  quadricomis,  Lamarck. 

Nerine  vulgaris,  Johnston  (donbtfhlly). 

Nerine  coniocephala,  Johnston. 

Family. — Tblethubid  a  . 

Arenicola  pUcatorum,  Lamarck. 
Everywhere  abundant,  and  used  for  bait  along  the  coast, 
from  the  Dee  estnary  northwards. 

Family. — Cibratulida. 

Cirratulua  boreaUs,  Lamarck. 
Very  abnndant  on  the  Cheshire  coast.     A  large  number 
of  species  were  obtained  also  at  yarions  places  on  the  coast, 
near  Port  St.  Mary  and  Port  Erin,  Isle  of  Man,  under  stones, 
in  mud,  and  amongst  decaying  Algie.      . 

CirratuLus  cirratus,  0.  F.  Miiller. 

One  specimen  was  dredged  off  Port  St.  Mary,  Isle  of 
Man,  but  was  in  a  rather  mutilated  condition.  It  has  not 
been  recorded  before  from  this  locality. 

Family. — Hbbmellidjb  . 

SabeUaria  alveolata,  Savigny. 
Sabdlaria  anglioa,  Gmbe. 

The  tubes  of  this  species  form  great  encrusting  masses 
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at  Hilbre  and  other  places  on  the  coast.  Tabes  were  also 
dredged  in  Hilbre  Swash,  and  trawled  in  eight  fathoms 
water  off  the  Great  Ormes  Head.  Very  large  beds  are  also  to 
be  found  near  the  Lighthonse,  at  Fleetwood.  Its  geological 
significance  has  been  referred  to  by  Herdman.* 

It  is  recorded  by  Byerley  as  being  very  abundant  at  New 
Brighton,  Galdy  Blacks,  and  Hilbre. 

Carrington  also  mentions  it  under  the  synonym  of  5. 
angUca,  as  being  parasitic  on  the  whelk  and  other  shells. 

SabeUa/ria  crassisHma,  Lamarck. 
''Bare"  (Carrington). 

SabeUa  tmispira,  Savigny  (?). 
The  worm  recorded  as  SabeUaria  unispira  by  Byerley,  is 
probably  SabeUa  unhpira  of  Savigny,  and  as  such  is  marked 
''a  doubtful  species"  in  the  Brit,  Assoc.  List,  1860,  and 
does  not  appear  in  subsequent  lists. 

Family.-  Amphiotenida. 
Pectina/ria  belgica,  Pallas. 
Recorded  by  Carrington. 

This  species  was  dredged  in  six  to  seven  fathoms  on  a 
sandy  bottom  from  the  west  end  of  Constable  Bank,  Llan- 
dudno ;  from  a  gravel  bottom  in  twenty  fathoms  at  Port 
Erin,  Isle  of  Man ;  and  at  low  water,  in  great  abundance,  on 
Waterloo  shore. 

Pectifuvria  auricoma,  0.  F.  Miiller. 

This  is  the  Amphitrite  auricoma  of  Byerley's  list. 

These  two  forms  seem  to  be  in  want  of  re-description 
in  order  to  decide  whether  there  are  any  real  points  of 
distinction.t  Many  empty  tubes  were  obtained  which  might 
have  belonged  to  this  species,  but  no  live  forms  were  obtained 
in  the  collection  of  the  L.  M.  B.  C. 

*  Proc,  Oeol,  8oe.  Liverpool^  Bess.  1884-^. 
t  See  separate  Paper  on  this  aabjeot  farther  on  in  this  Tolnme. 
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Ops,  spp.  {?). 

Camngton  describee  two  new  species  of  a  genns  Ops. 
I  am  in  some  donbt  as  to  the  fiame  as  the  genus  does  not 
seem  to  be  recognised  by  more  recent  investigators. 

AmpkUrite  ventUabrum,  Biss. 

Mentioned  by  Byerley  as  often  confounded  with  A. 
(Pectinaria)  (mrieoma. 

No  example  was  dredged  by  the  L.  M.  B.  C.  Saiella 
ventUabrum  of  Carringtdn's  list  is  probably  the  same  form. 

Family. — GhiiOBSmida 

Siphonostomum  gelatinosum. 
Dr.  Herdman  informs  me-  that  he  found  and  identified 
an  example  of  this  species  at  Hilbre,  on  July  11th,  1886. 
The  worm  was  unfortunately  not  preserved. 

Family. — Tbbbbbllida. 

TerebeUa  conchUega,  Pallas. 

This  common  form  was  obtained  plentifolly  at  Hilbre.  It 
is  recorded  by  Byerley  and  by  Garrington  as  having  been 
found  generally  about  the  shore.  A  number  of  specimens 
were  also  obtained  from  Port  Erin,  Isle  of  Man. 

TerebeUa  crysodon,  Montagu. 
TereheUa  coustrietor,  Montagu. 

These  forms  are  mentioned  by  Carrington,  but  were  not 
found  by  the  L.  M.  B.  G. 

TerebeUa  nebulosa,  Grube. 

Found  abundantly  in  the  dredge  off  Port  Erin,  Isle  of 
Man,  its  muddy  tubes  coiled  in  the  interior  of  large  lamelli- 
branch  shells,  &c. 

Becorded  from  Hilbre  by  Byerley. 

TheUpus  drcinatas,  Fabricius. 
One  specimen  of  this  form  was  obtained  from  Penmaen- 


BMVaWS  m  THB   VBRMBS.  169 

mawr.  The  Bpooies  was  dredged  by  the  **  Knight  Errant " 
off  the  north  coast  of  Scotland  in  1880.  It  does  not  appear 
in  Byerley^s  list. 

Family.—  Sabbluda. 
Sabella  peniciUuSf  LinnaBns. 
8(tbeUa  pavonia,  Savigny. 

One  very  large  specimen  and  a  few  smaller  ones  were 
obtained,  the  former  in  the  dredge  off  the  Ghreat  Ormes  Head, 
the  latter  at  Hilbre.    It  is  not  recorded  by  Byerley. 

Dasyehone  lucvXUina^  Delle  Chiaje. 
Two  specimens  of  the  animal  were  obtained,  bat  no 
tnbes.   They  were  dredged  off  Puffin  Island,  on  the  Anglesea 
coast,  from  a  depth  of  twelye  fathoms.    It  does  not  occnr  in 
Byerley's  list. 

Family. — Sbbpulid  a  . 

Serpula  vermicularis,  LinnsBUS. 
This  species,  the  common  Serpula^  is  found  abundantly 
over  rocks  and  shells  on  the  coast.   Specimens  were  obtained 
from  Hilbre,  and  plentifully  at  the  Isle  of  Man.    It  occurs 
in  Byerley's  list. 

Serpuia  triquetral  Linnffius. 
This    form    was    obtained    at    Penmaenmawr,   and   is 
recorded  by  Carrington,  and  by  Byerley,  under  the  synonym 
of  VermUia  triquetra. 

Spirorbis  borealis^  Davidson. 
8pirorhi$  commwnU,  Fleming. 

This  Serpulid  is  very  abundant  on  the  seaweed,  stones, 
&c.  on  the  shore.  Some  yery  fine  specimens  were  found 
encrusting  CoraUina  officinalis^  at  Fleshwick  Bay,  Isle  of 
Man.  Mentioned  by  Carrington  under  the  synomyn  S.  com* 
munis. 
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Spirorbis  Uieidus,  Montagn. 

Spirorbis  minutus,  Montagn^ 

Both  mentioned  by  Garrington.  S.  lucidiu  is  recorded  by 
Byerley. 

Byerley  also  mentions  S.  nauiiUndes  and  S.  rugo9a.  I 
haye  not  been  able  to  discoYor  for  what  these  names  are 
synonyms;  neither  specific  name  occurs  in  any  list  of 
Spirorbes  that  I  am  acquainted  with. 

FUograna  implexa^  Berkeley. 
This  species  was  obtained  at  low  water,  between  Port 
St.  Mary  and  Spanish  Head,  Isle  of  Man,  attached  to  the 
roots  of  Laminaria.    It  is  not  recorded  by  Byerley. 

Protida  protensa,  Qrube. 
A  nnmber  of  tubes  of  this  form  were  dredged  between 
Port  St.  Mary  and  Spanish  Head,  Isle  of  Man,  depth,  twenty 
fathoms.  No  animals  were  found  however,  in  the  tubes,  and 
they  have  been  referred  to  this  species  doubtfully.  It  has 
not  been  recorded  by  Byerley,  but  was  dredged  during  the 
**  Porcupine  "  expedition,  in  five  to  thirty  fathoms,  north  of 
the  Island  of  Bona. 

(?). 

Certain  tubes  of  small  size  forming  an  irregular  mass 

were  dredged  at  Port  Erin,  Isle  of  Man.    No  inhabitants 

were  found  in  the  tubes.     They  are  leathery,  and  resemble 

some  Annelid  tubes.    Dr,  Mcintosh,  F.R.S.,  to  whom  I 

referred  the  matter,  gives  it  as  his  opinion  that  they  are  the 

tubes  of  a  Crustacean,  probably  a  species  of  Cerapus,  but 

thinks  it  unsafe  to  dogmatise. 

Family.— Tomoptebidjb. 

Tomopteris  oniscifarmis,  Eschscholtz. 

Young  specimens  of  this  form  were  found  in  the  tow-net 

o£f  Port  Erin,  Isle  of  Man,  on  August  7th,  1886.     This  is 

the  common  Tomopteris  of  the  British  seas,  and  does  not 

call  for  more  detailed  notice.    It  is  not  recorded  by  Byerley. 
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Introduction. 

In  the  aatnmn  of  1761^  a  collection  of  Sea-plants  and  Coral- 
lines, gathered  from  the  shores  of  Anglesey  and  Ireland,  was 
sent  to  a  London  merchant  named  Ellis. 

He  disposed  of  this  material  ''  on  thin  boards  covered 
with  clean  white  paper,  in  snch  a  manner  as  to  form  a  kind 
of  landscape,  making  use  of  two  or  three  sorts  of  Ulva 
mcmna  or  Sea-Liverwort,  joi  different  colours,  in  designing  a 
variety  of  hills,  dales,  and  rocks,  which  made  proper  ground- 
work and  keeping  for  the  little  trees,  which  the  expanded 
Sea-plants  and  Corallines  not  unaptly  represented."  '*' 

Her  Royal  Highness  the  Princess  Dowager  of  Wales  was 
pleased  to  accept  some  of  these  landscapes  from  Mr.  Ellis, 
and,  in  order  to  get  a  greater  variety,  he  collected  specimens 
from  other  localities. 

While  examining  and  arranging  this  material  by  means 
of  a  microscope  ''in  order  to  distinguish  their  proper 
characters  with  the  greater  accuracy,"  he  soon  discovered 
"  that  they  differed  not  less  from  each  other,  in  respect  to 
their  form,  than  they  did  in  regard  to  their  texture;  and 
that,  in  many  of  them,  this  texture  was  such,  as  seemed  to 
indicate  their  being  more  of  an  animal  than  vegetable 
nature."  t 

Peysonnel,  a  French  physician,  had  made  this  discovery 

*  £llifl,  Corall,,  Introd.,  p.  v.      t  Ibid,  p.  vi. 
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some  time  before,  bnt  he  was  discredited,  and  the  leading 
nataralists  of  the  day  stoutly  opposed  his  views. 

•  In  1755,  Ellis  published  an  E$$ay  towards  a  Nataral 
History  of  the  Corallines,  in  which  he  described  and  figored 
the  forms  he  belieyed  to  be  animals.  Considering  the  means 
of  obseryation  at  his  command,  iihe  illnstrations  strike  us 
witb  wonder  on  account  of  their  marvellous  accuracy. 

Among  the  Corallines,  he  described  a  considerable  num- 
ber of  Polyzoa,  so  I  think  we  can  fairly  claim  that  EUig 
was  the  first  one  to  work  at  this  group  of  animals  in  our 
neighbourhood. 

Since  that  time  other  eminent  naturalists  have  been 
attracted  to  this  field  of  labour.  Notable  amongst  these  I 
may  mention  Prof.  E.  Forbes,  F.R.S.,  and  the  Rev.  Thos. 
Hincks,  B.A.,  F.B.S.,  whose  invaluable  work  on  the  British 
Marine  Polyzoa  has  furnished  a  great  portion  of  the  material 
for  this  report. 

The  whole  of  our  district,  however,  has  not  been 
thoroughly  examined,  for  while  the  Isle  of  Man,  the  coast  of 
North  Wales,  and  the  neighbourhood  of  Hilbre  Island  have 
been  the  favourite  resorts  of  collectors,  the  coast  of  Lanca- 
shire, particularly  the  part  extending  from  Liverpool  to 
Blackpool,  seems  to  have  been  almost  untouched. 

Up  to  the  present  I  have  been  able  to  record  ninety-eight 
species  occurring  in  our  area,  divided  among  the  four  great 
groups  as  follows : — 

Cheilostomatous  forms  66. 
Cydostomatous  forms  18. 
Ctenostomatous  forms  17. 
Entoproctous  forms        2. 

One  species  I  insert  with  considerable  hesitancy — vis., 
Mernbranipora  flemingii.  In  the  British  Marine  Polyzoa  it 
is  described  as  "  common,  and  generally  distributed  on  our 
coasts,"  but  no  special  localities  are  given.    But  as  we  could 
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not  expect  to  get  all  the  common  forms  even,  aa  the  reanlt 
of  one  season's  labour,  we  may  hope  for  additions  to  onr 
lists  as  the  results  of  further  search. 

I  have  followed  mainly  the  classification  of  Mr.  Hincks, 
as  laid  down  in  the  British  Marine  Polyzoa,  with  a  few 
alterations  rendered  necessary  by  the  researches  of  Prof. 
Lankester.* 

In  conclusion,  I  must  express  my  gratitude  to  the  Boy. 
Thos.  Hincks,  B.A.,  F.B.S.y  whose  yaluable  help  in  deter- 
mining species,  about  which  I  was  in  doubt,  has  always  been 
very  willingly  given ;  to  Mr.  Quelch,  B.Sc,  of  the  Natural 
History  Museum,  South  Kensington,  for  kindly  placing  the 
National  Collection  at  my  disposal  for  reference,  and  also  for 
kindly  advice  and  help  in  naming  the  specimens;  and  to 
Professor  Herdman,  D.Sc.,  whose  valuable  assistance,  amid 
pressing  avocations,  has  always  been  most  readily  accorded 
me. 

Glass.— POLTZOA.    J.  V.  Thompson. 

Syn.    Bryozoa.    Ehrenberg,  &c. 

Tentcundibranohia,    £.  Bay  Lankester. 


, — Eupolyzoa,    E.  B.  Lankester. 
Sub-  Class.— E  ctoprocta.   Nitaohe. 

Order. -GYM  NOLCEM  ATA.    AJhnan. 

Syn.    Polyzoa  infundibtdata     Bosk,  B.  M.  Oat, 

Sub-order.  I.— CHEILOSTOMATA.    Busk. 

Syn.    Celleporina.    Ehrenberg. 

Family  I. — Abtbid-b. 
Genus  Aetea,  Lamouroux. 

Only  three  species  of  Aetea  have  been  found  m  British 
Seas,  and  they  are  all  represented  in  our  area. 

*  Ency.  Brit.,  9th  edit. ;  urtiole  •'  Polyzoa." 


d 
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Aetea  a/nguina,  Linnsdas. 

Anguinaria  jpatuZata,  Lamk.,  An.  #.  Vert.  (ed.  2)  ii,  196.  Bosk, 
Trans,  Mier  Soo.  for  1849, 123.  pL  i,  figs.  7,  8.  Johnston, 
B,  Z.,  (ed  2),  290,  pL  i.  figs.  7,  S. 

Found  in  great  abnndanoe  on  Hydrozoans  cast  np  on 
shore  at  West  Eirby  (Lomas) ;  also  oooors  at  Ramsay,  Isle  of 
Man,  and  Llandudno  (Hincks).    Holyhead  (Higgins). 

Aetea  recta,  Hincks. 

Hippothoa  iiea,  Johnston,  B.  Z.  (ed.  2)  292. 

Smitt  {(Efvers  K.  Vel-akad,  Fdrhandl,  1867),  regards 
this  as  a  variety  of  A.  angtdna. 

Occurs  in  the  Isle  of  Man  (Hincks).  Dredged  in  con- 
siderable abundance  by  Professor  Herdman,  off  Port  Erin, 
(ten  to  fifteen  fathoms). 

Aetea  tnmcata,  Landsborough. 

Anguinaria  truneata,  Landsb.  {Pop,  HUt.  Brit.  Zoaph.,  288). 

Common  in  the  Isle  of  Man,  on  oyster-shells  (Hincks). 
Erect  and  composite  forms  near  Port  Erin  (ten  to  fifteen 
fathoms),  on  sea-weed. 

Family  II. — Euo&ATnDJB. 

Genus  Eucratea,  Lamouroux. 
Syn.    Sertularia  (part).    Linn. 
Scrupariat  Busk. 

Only  two  species  have  been  described  belonging  to  this 
genus,  E.  ambigua,  D'Orb.,  a  native  of  South  America,  and 
£7.  chelata,  abundant  in  Australia  and  Europe. 

Eucroitea  chelata,  Linn. 

Scruparia  chelata.  Busk,  J3.  M.  Oat,  i,  29. 

In  the  British  Marine  Polyzoa  Mr.  Hincks  describes  two 
varieties  of  this  species  : — 

Yar.  a.  repens.    Zooecia  decumbent  and  adnate;  aper- 
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tore  Boaroely  marginate»  branohes  given  off  from  the  sides  of 
the  cells  (B.  M.  P.,  plate  y,  fig.  8). 

.    Yar.  /3.  grtieiUs.     Zooecia  yery  slender  and  elongate, 
tubular  below  and  enlarged  above. 

While  examining  the  material  dredged  by  Professor 
Herdman  last  summer  about  the  south-west  coast  of  the  Isle 
of  Man,  I  came  across  some  forms  of  this  species  which  were 
very  much  more  elongated  than  the  forms  described  and 
figured  in  the  B.  M.  P. 

This  character  held  for  a  great  number  of  specimens,  and 
it  may  be  well  to  class  them  as  a  distinct  variety,  (y) 
eUmgata,  of  which  I  give  a  figure.     (See  Plate  III,  fig.  1.) 

Yar.  a.  repens  was  dredged  by  Mr.  Hincks  off  the 
Maughold  Head,  near  Ramsey,  ''where  it  is  common,  and 
spreads  in  rather  large  dendritic  patches  over  oysters  and 
other  shells." 

Bangor,  Rhyl  (Shrubsole).  Beaumaris  (Walker).  Holy- 
head (Higgin). 

Genus  OemeUaria,  Savigny. 

8yn.    Oriiia  (sp.)    Lamx.,  Lamk. 
This  genus  only  includes  one  British  species. 
OemeUaria  Umcatay  Linn. 

OenMaria  loricata,  Johnston,  B.  Z, ;  Alder. 
OeUaria  lorieulata,  Ellis  ft  Sol. ;  Lamk. 

Found  in  great  abundance  on  the  Lancashire  coast  at 
Lytham,  &c.  Llandudno  (Hincks).  Rhyl  (Shrubsole).  Puffin 
Island  (Walker).    Hilbre  I.  (Lomas). 

Dredged  in  the  ''  Merry  Andrew  "  Expedition  (May  9th), 
(ten  to  eleven  fathoms),  at  Hilbre  Swash. 

Family  m. — GsLLULABnDJB. 

Syn.    Cellularida.  (part).    Johnst.,  Brit.  Zooph, 
Cdlulariadaf  Bosk,  B.  M,  Cat. 
Cabereada,  id.  ibid. 
GMulariea  (part),  Smitt. 
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G-enufl.    CeUuUma,  PollaB. 
Only  one  British  member  of  this  genns. 

CeUviaria  peachii,  Bnsk. 

OdUdaria  neritina,  var.,  Johnston. 

Giyen  as  occnrring  near  Liverpool,  by  Byerley. 

Genus.    ScrupoceUaria,  Van  Beneden. 

Syn.    CeUtdariat  Pall.,  Johnst.,  Smitt. 
CandOf  Bosk. 

This  genns  forms  a  large  group,  and  is  widely  distribu- 
ted. About  twenty  species  are  known.'  Found  sparingly  in 
northern  latitudes,  but  more  common  in  southern  seas.  Five 
British  species. 

Scrupoeellaria  Bcruposa,  Linn. 

OdUtlaria  icrupota^  PdL,  FleuL,  Johnst,  Smitt 

Generally  distributed  around  our  coasts  (Hincks).  Isle 
of  Man.  Penmaenmawr  (Lomas).  Hilbre  Island  (BeT. 
H.  H.  Higgins).  Colwyn  Bay  (Shrubsole,  Walker).  Holy- 
head (Higgin). 

ScrupoceUaria  acrupea,  Busk. 

Found  on  shore  at  West  Kirby  (Lomas),  and  dredged  off 
Port  Erin  (five  to  ten  fathoms),  by  Professor  Herdman  ;  and 

*  

in  the  *'  Merry  Andrew  '*  Expedition,  at  EEilbre  Swash  (ten  to 
eleven  fathoms).  North  Wales  (Shrubsole).  Not  previously 
recorded  in  this  district. 

ScrupoceUaria  reptanSf  Linn. 

CeUularia  reptatu.  Pall,  Johnston,  Smitt. 
Canda  reptam,  Bosk,  B.  M.  Oat 

Very  common.  Isle  of  Man,  on  Pecten  and  Laminaria; 
Penmaenmawr,  West  Eirky,  &c.  Colwyn  Bay  and  Beaumaris 
(Walker).     Holyhead  (Higgin). 

Family  lY. — Biobllabiidjb. 

Syn.     Bicellariete.    Smitt. 
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Genas  Bicellaria,  BkinfiUe. 

Syn.    Odhtlaria.    Pallas  (part),  Flem.,  JchxMt. 
Oriiia  Cpart)  Lam.,  Van  Ben. 

Confined  to  Australian  Seas,  except  two  British  forms^ 
B.  cHiata  and  B.  aJderi  (N.  Scotland). 

Bicellaria  cUiata,  Linn. 

CeUtdaria  eiUata^  PalL,  Flem.,  Johnst 
Oriiia  eiliata,  Lam.,  Van  Ben. 

Fleetwood,  on  a  buoy ;  Menai  Straits  (Hincks).     West 

Eirby,  on  Algae,  abundant.      Hilbre  (Lomas).    Bangor  and 

Soutbport  (Pennington).    Bhyl  (Shrubsole).    New  Brigbton 

(Marrat).   Bootle  (Tudor).   Golwyn  Bay  (Walker).   Holyhead 

(Higgin). 

Genus  Bugula,  Okem. 

Syn.    GeUularia,  PalL,  Johnst. 
Bugulina,  Gray. 
Avieidariay  J.  V.  Thompson,  Gray. 

Very  widely  distributed.  Eight  British  species  are 
known. 

Bugvia  twrbinata,  Alder. 

Dredged  off  Gt.  Orme's  Head ;  Isle  of  Man  (Hincks) ; 
Menai  Straits  (Alder);  Hilbre  Island,  in  great  abundance 
(Lomas).    Colwyn  Bay  (Shrubsole). 

Bugvia  JlabeUata,  J.  V.  Thompson. 

Fluitra  avumlaris,  J.  Sowerby,  Flem.,  Johnst 
Bugvia  avieuUma,  Smiftt. 

On  Flustra,  Isle  of  Man  (Lomas) ;  Bootle  (Tudor) ; 
Llandudno,  N.W.  (Hincks) ;  West  Eirby  (Lomas) ;  Menai 
Straits  (Pennington) ;  Seacombe  (Marrat).  Colwyn  Bay 
(Shrubsole). 

Dredged  during  the  "  Hyasna  "  Expedition. 
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Bugida  avicuUiria,  Linn. 

Sertularia  tnneularia,  Linn. 
OeUularia  avieularia^  Landab.,  fto. 

Blackpool  (Pennington) ;  Hilbre  Island  (Byerley) ;  Colwyn 
Bay  (Shrnbsole).    Holyhead  (Higgin). 

Bugvia  phimosaf  Pallas. 
Oritia  plumoia,  Lamx. 

Oriiularia  plumosa^  Qny,  B.Af.  Cat.,  Had.  ilL 
Oelltdaria  plutno$a,  Pallas,  Couch. 

Fonnd  at  Fleetwood  on  a  bnoy  (Hinoks.) 

Very  beantifol  specimens  have  been  dredged  during  the 
summer  off  Penmaenmawr  by  Mr.  Thompson,  and  off  Port 
Erin  by  Prof.  Herdman ;  Menai  Straits  (Pennington),  Bootle 
Shore  and  Hilbre  (Marrat). 

Bugulcb  pwrpurotineta,  Norman. 

OeUularia  plumota,  Johnst.,  B,  Z.^  Sars. 

Bugvla  fcutigiata,  Alder,  Oat.  Zoaph.,  North  cmd  Durham,  69. 

Bugtda  avieularia  forma  fcutigiata,  Smitt. 

Menai  Straits  (Hincks). 

This  is  a  northern  form,  and  Menai  Straits  is  the  most 
southern  locality  yet  noted. 

Genus  Beania,  Johnst. 

Only  one  British  representative. 

Beania  mirabUis,  Johnston. 

Found  on  weed,  Isle  of  Man  (Hincks). 

Dredged  by  Prof.  Herdman  off  Port  Erin  (five  to  ten 

fathoms). 

Family  V. — ^NoTAMiiDiB. 

With  single  representative  Notamia  buraaria,  Linn.,  not 

found  in  our  area. 

Family  VI.— Gbllasiida. 

Syn.     Eseharida  (part),  Johnst. 
Salieomarida,  Busk. 
CeUariecB,  Smitt. 
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Genus  CelUma,  Lamonroox   (part). 

SaUeomaria,  GuTier,  Johnst.,  Bosk. 
Faroimia,  Fleming. 

This  genus  ranges  from  New  Zealand  and  Tasmania  to 
Spitzbergen,  and  geologically  as  far  back  as  the  Cretaceous 
epoch. 

It  was  obtained  during  the  "  Challenger "  expedition  at 
depths  from  2,000  to  8,000  fathoms.     Three  British  species. 

CeUariafiitvloBa^  Linn. 

Salieomaria  iolioomiat  Gnvier. 
Fareimiajistuloiaf  Flem. 
8(dicornariafardminoideit  Johnst.,  Bosk,  Beoas. 

Hincks  {BriU  Mwr.  Poly.,  106)  gives  no  less  than 
twenty-four  synonyms  which  have  been  applied  to  this 
species. 

Generally  distributed.  Dredged  in  large  quantities  in 
the  Isle  of  Man  by  Prof.  Herdman  off  Spanish  Head  (twenty 
fathoms).  Colwyn  Bay  (Shrubsole).  Isle  of  Man  (twenty- 
five  fathoms)  (Forbes).    Holyhead  (Higgin). 

This  species  is  met  with  at  great  depths,  being  found  on 
the  Falmouth  and  Lisbon  Cable  at  89  to  205  fathoms  (Sir 
James  Anderson). 

Family  VII.— Flubtbid«. 

Syn.    EsoharidcB  (part),  Johnflt.,  Pall. 
Fhutrada  (part)«  Bosk. 

Genus  Fbistra^  Linn. 

Syn.    Eiohara  (part),  Pallas,  Linn. 

Fluttra  sp.,  Linn.,  Lamk.,  Johnst.,  Bosk,  Smitt. 
Carbcuea,  Gray,  Busk. 

Universally  distributed.  Most  abundant  in  northern 
latitudes.    Five  British  species. 
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Fhistra  foliacta^  Linn. 

Eiehara/oliacea,  Linn,  Ell.  and  SoL,  lAmk.,  Van  Ban, 
Found  everywhere.    Very  abundant  at  Hllbre  Island, 
West  Eirby,  New  Brighton,  Holyhead,  Isle  of  Man,  J».|  at 
low-water  mark. 

Fhutra  papyTdcea^  Ellis  and  Sol. 
Fluttra  ohartacea,  Oouch,  Johnst. 

Hilbre,  very  scarce  (Byerley). 

Flmtra  carbdsea,  Ellis  and  Solander. 

Carbtuea  papyraeea,  Qnj,  Bt.  M.  Oat, 
Carboiea  Papyna,  Bosk,  B.  Af.  Oat,,  Alder. 

Bootle,  rare  (Tndor). 

Fluatra  securifrons,  Pallas. 

NitrroW'leaoed  horwwretck.  Bills. 
Eschara  seewrifrons,  Pallas. 

Fhutra  tnmeatat  Linn.,  Lamk.,  Flem.,  Johnst.,  Busk- 
Chiefly  a  northern  form.    Bhyl  (Shrubsole).    Notpre- 
vionsly  recorded. 

Family  VUL — Membbanipobidjs. 

9yn.    OeUeporidig,  Johnst. 

Genus  Memhranipora^  BlainviUe. 
Syn.    Fluitra  (part),  Linn,  Lamk.,  Flem.,  Lam. 

Has  a  wide  range  both  in  space  and  time,  ranging  to  the 
Cretaceous  epoch.     S8  British  species. 

Membranipora  lacroixii,  Audouin. 
Biflmtra  lacroixii^  Smitt.,  Flor.,  Br3roz. 
Membranipora  menUyranaeea,  Johnst. 
Flustra  laoroixiif  Savigny. 

Ramsey,  Isle  of  Man,  on  stones  in  tide-pools  (Hincks). 
Altcar  and  New  Brighton  on  Buceimm  (Lomas).  Golwyn 
Bay  (Shrubsole). 
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Membranipora  numosta4ihyg,  Bnsk. 

Membranipora  pUota  forma  Monostaehga,  Smilt 

Dredged  on  a  stone  in  Liverpool  Bay,  by  Professor  Herd- 
man.    Not  previously  recorded  in  this  district. 

Memhranipora  catenvlaria^  Jameson. 

Hippothoa  eatenularia,  Flem.,  Johnst.,  Bosk. 

Isle  of  Man,  dredged  by  Prof.  Herdman.  Not  previously 
recorded  in  our  district. 

Memhrcmipora  pUoaa,  LinnsBUS. 

FhutrapUosa,  Linn,  Lamk.,  Flam. 
AnnuUpora  dentata.  Gray. 

This  species  is  found  everywhere,  and  is  the  most 
abundant  form  met  with  in  our  seas. 

The  masses  of  sea-weed  left  by  the  tide  at  high-water 
mark  are  frequently  found  covered  with  it. 

On  Sertularians,  it  usually  has  the  appearance  of  a  brown 
hairy  coverings  but  when  found  on  Laminaria,  or  red  AlgsBi 
it  forms  a  beautifal  silvery  crust. 

Menibraaiipora  menibra/naeea,  Liim. 

Fluitra  membranaeea,  Linn.,  Ellis  and  Sol.,  Johnst.,  &c. 

Found  mostly  on  Ftud^  and  is  very  generally  distributed. 
(Byerley).  North  Wales  (Shrubsole).  Hilbre  (Marrat).  It 
is  remarkable  that  this  species,  which  is  regarded  as  a  very 
common  one,  was  not  once  met  with  among  the  specimens 
collected  during  the  present  season. 

Membranipora  hexagona,  Busk. 
Fluitra  ooriacea,  Johnst. 

Found  on  shells  and  stones.  Only  a  few  localities  have 
been  recorded  where  this  species  occurs,  viz. : — Isle  of  Man 
on  Pecten  operoidaris  (£.  Forbes),  and  on  the  coast  of 
Devon  (Miss  Cutler),  Peterhead  (Peach). 
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Mernbranvpora  lineata^  LinnsBiis. 

Fluitra  lineaia,  Linn.,  Johnst 
OaUopora  Unsata,  Gray. 

Common  in  the  Isle  of  Man.  Forms  rounded  patohes 
on  Laminaria. 

Mernbranvpora  crattcula,  Alder. 

Flustra  Uneata,  Couch. 

Membranipora  Uneata  forma  eraticula,  Smitt 

Very  abundant  on  shells  dredged  off  Maoghold  Head, 
Isle  of  Man  (Hincks). 

Membranipora  spinifera,  Johnston. 
Fluitra  Uneata  (pftrt)»  JohnstoD. 

Isle  of  Man,  between  tide  marks  (Hincks). 

Membranipora  flemingii,  Bask. 

Membranipora  membranacea  (part),  JohnBt. 

Oommon,  and  widely  distributed  (Hincks). 

Membranipora  dwrnerttii^  Audouin. 

Membranipora  membranacea  (part),  Johnst. 
Membranipora  flemingii.  Busk,  B.  M.  Cat, 
Membranipora  pouiUetUt  Alder.  Busk,  Orag  PolyMoa, 

Isle  of  Man  (Hincks). 

Membranipora  rosselii,  Audouin. 
Flustra  roiseUi,  Aud.,  Savigny. 

Off  Maughold  Head,  Isle  of  Man  (Hincks). 

Membranipora  awrita,  Hincks. 

Found  on  a  piece  of  wood  near  Spanish  Head,  Isle  of 
Man.  Not  previously  found  in  our  area,  and  the  only  other 
localities  are  Devon  and  Cornwall  (Hincks),  Antrim  (Hynd- 
man),  Northumberland  (Alder),  and  Brighton  on  flints 
(Lomas). 

Family  IX. — Miobopobida. 

MembraniporidcB  (part),  Busk. 
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GennB  Micropora,  Gray. 

Sjn.    Diicopora  (part),  Lamarek. 
Membranipara  (part),  Busk 

Two  British  species. 

Micropora  coriacea,  Esper. 

Fhutra  coriaeea,  Esper. 

Membranipora  ooriaoea.  Bosk,  B.M  Cat.  ii. 

Isle  of  Man  (Forbes). 

Family  X. — Cribbilinida. 

Syn.    EtoharidcB  (part),  Johnston. 
Mmnbraniporida  (^%si)t  Busk. 
Eichariporida  ij^Ti),  Smitt. 

Oenns  Crlbrilina^  Gray. 

Syn.    Lspralia  (part),  Johnst.,  Bosk. 
Eseharipara,  Smitt. 

Five  British  species. 

CribrUina  radiata,  Moll. 

Lepralia  innominata,  Gonoh.,  Johnst.,  Busk.,  &o. 

A  Mediterranean  form,  abandant  on  south  and  south-west 
coasts  of  England,  ranging  to  Isle  of  Man  (Hincks). 

Cribrilina  punctata,  Hassall. 

Lepralia  punoteUa,  ELas.,  Johnst,  Bosk 

Isle  of  Man  (Hincks). 

Found  on  wood  near  Spanish  Head,  Isle  of  Man. 
The  pnnctnres  are  very  large,  and  arranged  regularly, 
forming  a  beautiful  network  over  the  front  of  the  cell. 

Cribrilina  annviata,  Fabricius. 
Lepralia  annuUUat  Johnst,  Busk. 

Isle  of  Man,  rare  (Hincks). 
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Genus  MenibraniporeUa  (part),  Smitt. 

Syn.    LeprcUia  (part),  Johnst  and  Gray,  Bosk.,  Ac. 

Membranipora  (part),  Smitt  , 

Berenie$a  (part),  Fleming.  ^ 

Two  British  species.  Af.  melolontha  has  not  been 
observed  in  oar  area.  It  is  foand  on  shells,  oysters  mostly, 
at  the  months  of  rivers,  as  the  Thames,  Orwell,  etc. 

MenibraniporeUa  nitida,  Johnston. 

Lepralia  nitida,  Johnst.,  Couch.,  Bask,  Hincks,  Smitt. 
E»eharoid€$  nitida^  M.  £dw. 

Isle  of  Man  (E.  Forbes) ;  on  Pecten,  off  Spanish  Head, 
Isle  of  Man  (twenty  fathoms),  dredged  by  Prof.  Herdman. 

Family  XI. — Micbopobellidje. 

Syn.     CeUeporida  (part),  Johnst 

Membraniporida  (part),  Busk. 
Porinidce  (part),  d*Orbigny. 
EscharipondiB  (part),  Smitt 

Genns  Microporella,  Hincks. 

Syn.    Farina,  Smitt 

Escharina  (part),  Gray,  M.  Edwards. 

All  the  four  British  species  are  fonnd  in  oar  area. 

MicroporeUa  ciliata,  Pallas. 

LepraUa  pertonata.  Busk. 
Lepralia  cUiata,  Johnst ,  Busk. 
Porina  cUiata,  Smitt. 

Isle  of  Man  (Hincks). 

MicroporeUa  mahmif  Aadoain. 

Herentia  biforis,  Gray. 
Lepralia  maltuii.  Busk,  &c. 
Porina  malwtii,  Smitt. 

Isle  of  Man  (Hincks).     Dredged  off  Spanish  Head  (Isle 
of  Man),  on  Pecten  (twenty  fathoms),  by  Prof*  H6]:dmaD. 
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MicroporeUa  impressa,  Aadooin. 

FUutra  impTiua^  Aad.,  Say 
Lepralia  granifera^  Johnst.,  Busk. 

Isle  of  Man  (Hincks). 

MicroporeUa  vwlacea^  Johnston. 

LeprcUia  violaoea,  Johnat ,  Bask,  Ac. 
Porina  violaoea^  Smitt. 

Isle  of  Man  (E.  Forbes). 

Genus  Chorizopora,  Hincks. 

S711.    Fluttra  (Bp.)»  Aadooin. 

Lepralia  (8p.)i  Johnst ,  Boak.  »  • 

Only  one  British  representative. 

Chorizopora  brongniartii^  Andonin. 
Lepralia  brongniartii^  Busk. 

Isle  of  Man  (Hincks). 

Family  XII. — Porxnidab. 
Not  fonnd  in  Liverpool  Bay.  t 

Family  XIII. — Mybiozoidjb. 

Syn.    OeUeporida  (part),  Johnat. 
Memhraniporida,  Buak. 

Genns  SchizoporellOf  Hincks. 
Syn.    LeprdUa  (part),  Johnston,  Bosk,  Ac. 

This  genns  has  eighteen  British  species. 

Schizoporella  spinifera,  Johnst. 

Lepralia  eiliata,  Haas,  and  Couch. 
Lepralia  spinifera,  Johnst.,  Bnsk  (in  part). 

Llandndno  (Hincks),   and  Isle  of  Man,  off  Port  Erin, 
dredged  by  Prof.  Herdman  (ten  to  fifteen  fathoms). 
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Schizoporelia  auricvlata^  Hassall. 

LeprdUa  aurioulataf  Haas.,  JohuBt ,  Bosk. 
Eseharella  aurieulata,  Smitt. 

Isle  of  Man  (Hincks). 
Schizoporelia  hyaUna,  Linnados. 

Cellepora  hyalina,  Linn.,  Fabr. 

Lepralia  hyalina,  W.  Thomp.,  Johnst ,  Busk 

MoUia  hyalina,  Smitt. 

Found  in  considerable  abnndanoe  in  the  Isle  of  Man  on 
Laminaria  (Hincks).  Also  on  the  telson  of  Homanu 
vtdgaria  bronght  into  Liverpool  market  (Lomas). 

Schtz&poreUa  linearis,  Hassall. 

Lepralia  Imearia,  Hass.,  Johnst.,  Bask,  Norman,  Ac. 
Lepralia  hastata,  Hincks,  Deu.  and  Corn,  Cat 
Herentia  Ivnearia,  Gray. 
EechareUa  linearia,  Smitt. 

Very  abundant  and  generally  distributed  (Hincks).  Golwyn 
Bay  (Shrabsole). 

Genus  Hippothoa,  Lamooroux. 

Syn.    Oatenieella  (part),  Blainville. 
MoUia  (part),  Smitt. 

Contains  three  British  species  and  one  doubtful  one, 
H.  cassiterides,  Couch. 

Hippothoa  distans,  MacGillivray. 
HippotJioaflagellum,  Manzoni,  Hincks. 

Isle  of  Man. 

In  Hincks'  British  Marine  Polyzoa  (1880),  this  is 
described  as  H.  flagellum;  but  in  A.M.N.H.  for  July, 
1881,  the  name  is  withdrawn  in  favour  of  the  above. 

Hippothoa  divaricata,  Lamourouz. 

MoUia  hyalina  forma  divaricata,  Smitt. 

Generally  distributed  (Hincks).  Colwyn  Bay  (ShmbBole). 
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Family  XIV.— Esohabidje. 

Syn.    OeUeporida  (part),  Johnst. 
Escharida  (part).  Busk. 
Membraniporidm  (part),  Busk. 

Genns  Lepralia,  Johnston  (part). 
Syn.    Eiehara  (part),  Aactt. 
Contains  eight  British  species. 

Lepralia  paUasiana,  MoU. 

CeUepara  paUanana,  Lamx. 
Lepralia  pedioitomat  Johnst. 

Llandndno ;  Isle  of  Man,  common  (Hincks). 

Lepralia  foliacea,  Ellis  and  Solander. 

Esehara  retiformit,  Ray,  d'Orb. 
Stony  foUaeeoui  coralline,  Ellis. 
MiUepora  foliacea,  Ellis  and  SoL 

Isle  of  Man  (Dr.  Brown) ;  Holyhead  (Higgin). 

LepraUa  pertusaf  Esper. 

CeUepora  pertusa,  Esper. 
OeUepora  perlaoea,  W.  Thomp. 
E$ohareUa  pertusay  Smiti. 

Isle  of  Man  (E.  Forbes). 

Genus  Umbonvla,  Hincks. 

Syn     Lepralia  (part),  Johnst. 
Diseopora  (part),  Gray. 
Eichara  (part),  Smitt. 

Only  one  British  species. 

Umbontda  verrucosa,  Esper. 

CeUepora  verrucosa,  Esp. 

LepraUa  verruGota,  W.  Thomp ,  Johnst ,  Busk,  fto. 

Dredged  by  Prof.  Herdman  off  Port  St.  Mary  (Isle  of 

M 
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Man),   also    fonnd    on   wood    near    Spanish    Head.      Not 
previonsly  recorded  in  this  locality. 

Genas  Porella,  Ghray. 
Syn.     CeUepora  (part),  Fleming. 

E Sahara  (part),  Sars.,  Bosk,  Alder,  Smitt,  &c. 
Hemeschara  (part),  Norman,  &c. 

Contains  five  British  species. 

Porella  concinna,  Bnsk. 

Lepralia  concinna^  Bosk,  Hincka. 
Porella  Usvis^  Smitt. 
Lepralia  belli,  Dawson. 

Isle  of  Man  (Hincks). 

PoreUa  compressa,  Sowerby. 

Millepora  oompreisa.  Sow. 

GeUepora  cervieomist  Flem.,  Johnst.,  Conch,  Bnsk,  Alder. 

Eschara  eervicamie.  Bosk,  Hincks,  Smitt,  &c. 

Dredged  off  Spanish  Head,  20  fathoms,  by  Professor 
Herdman.    Very  fine  specimen,  not  previonsly  recorded. 

,      Genas  Smittia,  Hincks. 

Syn.    Esekara  (part),  Anctt. 

Lepralia  (part),  Johnst,  Bnsk,  &c. 

Seven  British  species. 

Smittia  landsborovii,  Johnston. 

Lepralia  Landsborovii,  Johnst,  Busk,  Hincks. 
Esehara  Landsborovii,  Alder. 
Lepralia  erystaUina,  Norman. 

Fonnd  off  the  Great  Orme*s  Head  (erect  form)  (Hincks), 
and  on  a  piece  of  wood  from  the  Isle  of  Man. 

Smittia  reticulata,  Macgillivray. 

Lepralia  reticula,  Macgill.,  Johnst.,  Bosk,  Ac. 

Dredged  by  Prof.  Herdman  off  Spanish  Head,  Isle  of 
Man  (twenty  fathoms),  on  Pecten,  Not  previously  recorded 
in  this  district. 
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Smittia  trispinoea,  Johnston. 

DUcopora  tri$pino$a,  Johnst. 

Lepralia  trUpinoia,  Johnst. »  Busk,  Hincks. 

EicJuireUa  jaeotinif  Smiit. 

Isle  of  Man  (Hincks). 


Genns  PhylacteUa^  Hincks. 
Syn.    Lepralia  (part),  aaott 
Alyndota  (sp.),  Busk. 
Three  British  species. 

Phylactella  coUuris,  Norman. 
Lepralia  coUarie^  Norman. 
Isle  of  Man  (Hincks. 

Genns  MxLcroneUa^  Hincks. 

Syn.     Lepralia  (part),  Johnst.,  Busk,  &c. 
EichareUa,  Gray. 
Discopora,  Smitt. 

Eight  British  species. 

MucroneUa  peachii,  Johnston. 

Lepralia  peachii,  Johnst ,  Gray,  Busk. 
Eseharella  immerta.  Gray. 

Dredged  o£f  Spanish  Head  (Isle  of  Man),  on  Pecten,  hy 
Prof.  Herdman.    Not  previously  recorded  in  this  district. 

MucroneUa  variolosa,  Johnston. 

Lepralia  variolosa,  Johnst.,  Coach,  Busk. 

Found  encrusting  Mytilus  edtdis  at  Ramsey,  Isle  of  Man. 
Not  preyiously  recorded. 

MucroneUa  coccinea,  Abildgaard. 

CeUepora  ooeeinea,  Abildgaard. 

Lepralia  eoeeinea,  Johnst.,  Busk. 

JLepralia  mamUlata,  Searles  Wood,  Busk,  Manzoni. 

Dredged  by  Prof.  Herdman  off  Spanish  Head,  on  Pecten, 
and  off  Port  St.  Mary,  on  Laminaria  roots.  Also  found  on 
Anomia  (five  fathoms).    Very  common  in  the  Isle  of  Man. 
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Family  XV. — Gbllepobida. 

Syn.    Eseharida  (part),  d*Orb. 
Myriozoida  (part),  Smitt. 

Genua  Cellepora  (part),  FabriciuB. 

Syn.     Tuhipora  (part),  Linn. 
MilUpora,  Ellis  and  Sol. 
Madrepora  (part),  Esper. 

Seyen  British  species. 

Cellepora  pumicoaa,  LinnaBas. 
Porotu  Escharat  Ellis. 

Common ;  very  large  and  beantifnl  specimens  are  found 
encrusting  shells,  sea-weeds,  &o.,  in  the  Isle  of  Man,  Ramsey, 
West  Eirby,  Hilbre  (Lomas) ;  Holyhead  (Higgin). 

Welshman's  Gut,  *'  Spindrift "  Expedition. 

Cellepora  costazii,  Audouin. 

CeUepora  bimueronata,  Hass. 
OeUepora  hattaUii,  Bnsk,  Mansoni. 
OsUeporaria  hatialUi,  Smitt 

Isle  of  Man,  Ramsey,  and  Point  of  Ayr  (Hincks). 
Dredged  in  the  deep  hole  off  the  Point  of  Ayr  (N.  Wales), 
in  the  **  Spindrift  "  Expedition. 

Sub-order  H.— CTCLOSTOMATA,  Busk. 

Syn.    TubuUporina,    Milne-Edwards,  Johnston. 

Group  a.— naMcellata,  d'Orbigny. 

Syn.'   Artioulata  $.  radieata,  Bosk  (I860),  Crag  Polyzoa, 

Family  I. — CaisnDA. 

Genus  Crista  (part),  Lamouroux. 
Syn.    Sertularia  (part).    Linn. 
Three  British  species,  all  found  in  our  area. 


I 
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Crista  comuta,  Linn. 

Orisidia  comuta^  M.  EcL,  JohnBt.,  Bnfik. 

Found  almost  everywhere  in  our  area.  Llandudno,  Isle 
of  Man  (Hincks) ;  West  Eirby,  yar.  geniculata  (Lomas) ; 
Menai  Straits  (Pennington) ;  Holyhead  (Higgin). 

Crisia  ebwmea,  Linn. 

Criiia  aeuleata,  Hassall,  Johnst. 

Isle  of  Man.  Dredged  on  Pecten  off  Spanish  Head  (ten 
to  fifteen  fathoms)  by  Prof.  Herdman ;  Blackpool,  Menai 
Straits  (Pennington).  Found  in  a  deep  hole  off  the  Point  of 
Ayr  in  the  **  Spindrift "  Expedition.  Golwyn  Bay  (Shrubsole) ; 
Holyhead  (Higgin). 

Criria  denticulataj  Lamarck. 

CiUaria  denticulata^  Lamk. 
Crma  luxata,  Flem.,  &o. 

Very  generally  distributed  (Hincks). 

Isle  of  Man  (Lomas) ;  Leasowe  (Higgins). 

Group  b.    9nctU0tata,  d'Orbigny. 

Syn.    Inarticalata,  Bosk. 

Family  II. — TuBULiPOBiDiB. 

Genus  St(ynuitopora. 

Contains  twelve  British  species. 
StofiuUopora  expansa^  Hincks. 
Found  on  dead  shells  in  the  Isle  of  Man  (Hincks).     Not 
recorded  in  any  other  locality. 

Stomatopora  major,  Johnston. 

AUeto  repeni.  Wood,  Bnsk. 
Alecto  major,  Johnst.,  Busk. 

Isle  of  Man,  in  deep  water  (Hincks). 

Genus  Tuhuliporaf  Lamarck. 
Three  British  species. 
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Tvindipora  lobvlata,  Hassall. 

Extremely  abundant  off  Maaghold  Head,  IbIo  of  Man 
(Hincks). 
.    Ramsey  Bay,  on  Mytihs  (Lomas). 

Tubylipora  flabellaris,  Fabrioins. 

TubiporaflabeUaHa,  Fabr. 

TuhuUpora  phalangea,  Gouoh,  Johnst.,  Hincks,  Busk. 

Golwyn  Bay  (Shrubsole).  Not  previously  recorded  in  our 
district. 

Genus  Idmonea^  Lamourouz. 

Syn.    Tubulipora,  Lamk 

Tubulipora,  subgenus  Idmonea,  Smiti. 

Two  British  species. 

Idmonea  serpens ,  Linn. 

Tubipara  ierpens,  Linn.,  &c. 
MiUepora  tubulosa,  EUis  and  Sol. 
Tubulipora  ierpens,  Flem.,  Johnst.,  Busk,  &o. 

Generally  distributed.  Extremely  abundant  on  the  shore 
at  West  Eirby,  on  HydraUmania  fakdta  (LomsM).  The 
specimens  were  collected  from  among  the  masses  of  sea  weed 
left  by  the  tide  at  high  water  mark,  and  they  differ  con- 
siderably from  those  forms  which  are  found  on  shells  and 
stones,  &c.  This  species  affords  a  good  example  of  the 
changes  which  a  form  may  undergo  when  placed  under 
varying  influences.  The  same  form  also  dredged  in  the 
Welshman's  Gut  (seven  fathoms),  and  Hilbre  Swash, 
"  Merry  Andrew  "  expedition  (ten  to  eleven  fathoms).  Sea- 
combe  (Byerley).   Golwyn  Bay  (Walker) ;  Holyhead  (Higgin). 

Genus  Diastopora,  Lamouroux. 

Sjm.     TubuUpora  (sp.)  Johnst.,  &c. 
PaiineUa  (sp.)  Busk,  Hincks. 

Four  British  species. 
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Diastopora  patina,  Lamarck. 

TubuUpora  patina,  Liamk.,  Johnit. 
Patindla  patina.  Bosk. 

Found  on  Pecten  dredged  by  Prof.  Herdman  off  Spanish 
Head,  Isle  of  Man  (twenty  fathoms).    Holyhead  (Higgin). 
Also  found  by  Mrs.  Beever. 

Diastopora  suhorbictdaris. 

Diagtqpora  nmplex.  Bosk,  Crag  Pol, ;  Smitt. 
Diiutopora  ohdia,  Johnst, 

Found  in  Isle  of  Man  (Hinoks). 

Diastbpora  obelia,  Johnst. 
TubuUpora  obelia,  Johnat. 

Generally  distributed  on   our  coasts    (Hincks).     Rhyl 
(Shrubsole).    Anglesea,  fourteen  fathoms  (Forbes). 

Family  III. — Hobnbbid^. 
Not  represented  in  our  area. 

Family  IV. — ^LiOHBNOPOBiDiB. 
Genus  LichenoporOf  Defrance. 

Syn.    Diiooporella.    Gray»  Busk,  Sjoitt 
TubuUpora  (part),  Johnst. 
HeteroporeUa  (sp.)  Hincks. 

Four  British  species. 

Lichenopora  higpida,  Fleming. 

Tubulipora  hiapida,  Johnst. 

DiscoporeUa  hispida,  Gray,  Bosk,  Smitt,  Sars.,  Alder,  Ac. 

Found  in  the  Isle  of  Man  (Hincks).    Dredged  by  Prof. 
Herdman  off  Spanish  Head  (twenty  fathoms)  on  Peeten, 

Lichenopora  verrucaria,  Fabricius. 

Madrepora  verrucaria,  Fabr.,  Linn. 
DiscoporeUa  verrucaria,  Smitt.,  Busk. 

Bhyl  (Shrubsole).     This  is  a  northern  form,  and  it  has 
not  been  recorded  so  far  south  before. 
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flub-order  III.— 0TEN08T0MATA,  Busk. 

Sjn.    HaleyoneUea  and  VeBicularina,  Johnston. 

Group  a.  f)alcsonenea,  Ehrenberg. 

Syn.    AleyoniduUe,  Johnst.,  Brit,  JSooph.,  edit  1. 
Pohfxoa  eamosaf  Gray. 

Family  I.— ALOTONiDnDiB. 

Syn.    AlcyoniduUBf  Couch. 
Haleifonellia,  Smitt 

GenuB  Alcifcmidium^  Lamoaronx. 

Syn.    Aleyonium  (part),  Linn,  Pallas,  dto. 

Oyoloum,  (sp.),  Hassall. 
Nine  Britifih  specieB. 

Alcyonidium  gelatinosum,  LinnsBnB. 
Sea  ragged  staff,  Ellis. 
Aleyonium  gelatino$um,  Linn.,  Pallas,  EUia  and  Sol.,  Lamx.,  Ac 

This  specieB  Ib  very  abundant  in  our  diBtrict,  and  grows 
to  an  enormons  size. 

Isle  of  Man  and  Llandudno  (Hincks).  Dredged  in  the 
**  Hyena  "  Expedition  in  the  Menai  Straits  opposite  Bangor, 
and  in  a  deep  hole  off  the  Point  of  Air  in  the  **  Spindrift " 
Expedition.    Hilbre  (Marrat). 

Alcyonidium  hirsutym,  Fleming. 

Aleyonium  hinutum,  Flem. 

Oydoum  papiUowm,  Hassall,  Johnst.,  Byerley,  &c. 

Isle  of  Man,  Llandudno,  Menai  Straits  (Hincks).  Dredged 
off  Port  Erin  (ten  to  fifteen  fathoms)  by  Prof.  Herdman,  and 
by  Mr.  Thompson  off  Penmaenmawr. 

Alcyanidivm  mytUi,  Dalyell. 

Syn.    Alcyonidium  hsxagonum,  Hincks,  Alder 
Alcyonidium  parantieum,  Smitt 

Llandudno.  Isle  of  Man,  common.  Menai  Straits 
(Hincks). 
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Alcyonidium  parasiticv/nif  Fleming. 
Alcyanium  paratitioum,  Flem.,  Blainv. 

Menai  Straits  (Hincks).  Liverpool  Bay  (Higgins).  North 
Wales  (Shrnbsole). 

Family  II. — Flubtbellida. 

Syn.    HdlcyoneUea  (part),  Smitt. 

Genus  FhuireUa^  Gray. 

Syn.    Fliuinra  (part), Flam.,  Blainv.,  Johnst.,  Conch.,  Hinoks,  &o. 
Akyonidwum  (part),  Smitt. 

Only  one  British  species. 

FlustreUa  hispida,  Fabricins. 

Flustra  hUpida,  Fabr.,  Flam.,  ^. 
Alcyonidiumi  hitpidum,  Johnst.,  Smitt,  &c. 
Cycloum  hiapidum,  W.  Thomp. 

Common  and  widely  distributed. 

Dredged  in  the  summer  by  Mr.  Thompson  off  Penmaen- 
mawr.    Colwyn  Bay  (Shrubsole) ;  Hilbre,  Isle  of  Man,  &c. 

Family  III. — AEAOHNiniiDiE. 
Syn.    AlcyonidicuUB  (part),  Hinoks,  1862 ;  Alder. 

Oenns  Arachnidivm,  Hincks. 
Syn.    Arctehnidia,  Hincks,  Alder. 

This  Genus  contains  three  British  forms. 

Arachnidium  hippothooides,  Hincks. 
Araehnidia  hippothoaides,  Hincks. 

On  a  Cyprina^  dredged  off  the  Isle  of  Man  (Hincks). 
Only  one  other  locality,  Torbay,  is  known  where  this 
form  occurs. 

Group  h.  Stolonlteta,  Ehlers. 

Syn.     Vesicularina.    Johnst. 
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Section  l.—Orthonemida^  Hincks. 

Family  IV. — VEsicuLABiiDiB. 

Genns  Vesicularia  (part).  J.  Y.  ThompsoD. 

Syn.    Seriularia,  Linn ,  Pallas,  &c 
Valkeria,  Flem.,  &c. 

Only  contains  one  British  species. 

Vesicularia  spinosa,  LinnsBus. 

Silk  coralline,  Ellis. 

Sertularia  apinoaa,  Linn.,  Ellis  and  Sol.,  Lamk. 

This  species  is  very  common  in  oar  area. 

Menai  Straits,  Llandndno,  Lytham,  Isle  of  Man  (Hincks). 
Liverpool  (Landsborongh).  Blackpool  (Pennington).  Hilbre 
and  New  Brighton  (Marrat).    Golwyn  Bay  (Walker). 

Dredged  in  large  quantities  in  fourteen  fathoms  about  six 
miles  from  Great  Orme's  Head,  in  the  **  Hyssna  *'  expedition. 

Genus  Amathia,  Lamouroux. 

Syn.     Sertularia  (part),  Linn,  &c. 

Serialaria,  Lamk.  (1816),  Flem.,  Johnst,  &c. 

Only  one  British  species. 

Amathia  lendigera,  Linmeus. 

Nit  coralline,  Ellis. 

Sertularia  lendigera^  Linn.,  Pall.,  kc. 

Serialaria  lendigera,  Lamk.,  Johnst.,  Coach,  Landsb.,  Alder,  &e. 

Very  common. 

Llandudno,  Menai  Straits,  Isle  of  Man  (Hincks) ;  Pen- 
maenmawr,  dredged  by  Mr.  Thompson;  Blackpool  (Pen- 
nington) ;  West  Kirby,  on  shore  (Lomas) ;  Puffin  Island  and 
Hilbre  Island  (Marrat) ;  Beaumaris  (Walker) ;  Anglesea 
(Forbes) ;  Holyhead  (Higgin). 

Dredged  in  Hilbre  Swash,  "  Merry  Andrew  "  Expedition 
(ten  to  eleven  fathoms),  and  in  the  hole  off  Point  of  Air» 
''Spindrift"  Expedition. 
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Genus  Bowerbankia,  Farre. 
Syn.     Valkeria  (part),  Johnst.,  Hassall,  Conbh. 

Contains  fiye  British  species. 

Bowerbankia  inibricata,  Adams. 

S&rttUaria  imbrieata,  Adams,  Thomp. 
Valkeria  imbriea,$at  Jobnst.,  Conch. 

Very  common.  Dredged  off  Port  Erip,  by  Professor 
Herdman  (ten  to  fifteen  fathoms).  Hilbre.  Island  (Lomas). 
Menai  Straits  (Pennington). 

Bowerbankia  pustidosa,  Ellis  and  Sol. 

Dichotomoui  tubular  eoralline,  Ell. 
Sertularia  pustulota,  Ellis  and  Sol. 
Vesieularia  puitulosa,  J.  V.  Thomps. 
Valkeria  piutulo$a,  Johnst. 

Menai  Straits.  Llandudno  (Hincks).  Isle  of  Man, 
dredged  by  Professor  Herdman. 

Genns  FarreUa,  Ehrenberg. 

Syn.    Lagenella,  Farre,  W.  Thompson,  HassalL 
Laguneula,  Van  Ben. 

Only  has  one  British  represe  tatiye. 

FarreUa  repens,  Farre. 

LageneUa  repent ^  Farre,  W.  Thomp. 
Bowerbankia  repent,  Johnst. 
FarreUa  producta,  Hincks. 

There  are  two  yarieties  of  this  species,  repena  and 
elongata. 

In  the  British  Marine  Polyzoa,  p.  630,  Hincks  says  : — 
"  As  to  the  distribution  of  the  species,  it  is  somewhat 
peculiar  that  the  elongata  form,  which  is  too  remarkable 
readily  to  escape  observation,  has  only  been  noticed  on 
certain  portions  of  the  Lancashire  coast,  where  it  occurs  in 
amazing  profusion,  investing  all  kinds  of  marine  substances." 
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Form    elongata»      Fleetwood,    oik^ 
extremely  sbondant  (Hincks).  ^^' 

NAUXpBOD* 

Family  V.— Bubkhdib.    \ 

Syn.     Vesicularidaf    Alder.  ^ 

Genns  Bvskiaf  Alder.  \ 

Only  one  British  species.  V 

Bicakia  nitens,  Alder.  \ 

Llandudno  (Hincks).  \ 

Family  VI. — CTLiNDBCEonDis. 

Syn.     Vesiculariada  part),  Bosk,  Alder,  Hinoks. 

Genns  Cylindracium,  Hincks. 

Syn.    FcmreUa  (part),  Busk.  Gosse,  Hincks. 
Avenella,  Alder,  Hincks,  Gbsse. 

Contains  three  British  species. 

Cylindrceciuvi  dilatatum,  Hincks. 

Farrella  dilatata,  Hincks. 
FarreUa  Ju8ca,  Busk. 

Llandudno ;  Isle  of  Man  (Hincks). 
Dredged  off  Port  Erin  (ten  to  fifteen  fathoms)  by  Prof. 
Herdman. 

Genus  AnguineUa,  Van  Beneden. 
Only  one  British  species. 

AnguineUa  palinata,  Van  Beneden. 
Hilbre  Island  (Herdman). 

Family  VII. — TniTiOELLiDiE. 
Not  yet  found  in  our  district. 
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ftniion  U.'^ampylonemidaf  Hino^. 
^  ^^  Family  Tni.—YkLKEBxn>M. 

GHttiiuk^  Sjn.    Vsiieulariada  (part),  Johnst.,  Alder. 

kffidib  Genns  Valkeria  (part),  Fleming. 

Mb       ^T^'    Seriularia  (part),  LdnnM  Pallas,  &c. 
fi^  Vesicularia  (part),  J.  V.  Thompson,  Smitt. 

Campylonemat  Uincks. 

Contains  two  British  species. 

Valkeria  uva,  Linnsans. 

D^  Repent  form.    Grape  Goraline.    Ellis. 

Sertularia  uva,  Linn.,  ElHs  and  Sol. 
I  Erect  farm.     Climbing  dodder-like  Coralline,  Ellis. 

Sertulwria  ouectUa,  linn.,  Pall.,  Lamx,  Ac. 

Form  uva.  Menai  Straits,  on  larger  Fuci,  in  immense 
quantity  (Hincks). 

Form  cmcuta.  Landndno.  Menai  Straits,  on  larger 
Fvd  (Hincks).  Isle  of  Man,  dredged  by  Professor  Herdman. 

\   VnUceria  tremvla,  Hincks. 

CampyUnema  tremulmnt  Hincks. 
Dredged  off  the  Isle  of  Man  (Hincks). 

Family  IX. — ^Mimosellidje. 
/  Genus  MimoseUa,  Hincks. 
Only  one  British  representatiye. 

MimoseUa  gracilis^  Hincks. 
Valkeria  ciMCuta,  Couch. 

Dredged  by  Prof.  Herdman  off  the  Isle  of  Man,  between 
'^ort  Erin  and  the  Calf  (ten  to  fifteen  fathoms).  Not  pre- 
ionsly  recorded. 

Family  X. — Yiotobbllidje,  Sayille  Kent. 
Not  found  in  our  area.     This  family  only  contains  one 
species,  YictoreUa  pavida,  a  brackish  and  fresh  water  form, 
which  has  been  found  in  the  Victoria  Docks,  London,  and 
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recently  in  the  Regent's  Canal  by  Mr.  Bonsfield.  Probably 
a  good  search  in  oar  estuary  and  docks  might  lead  to  its 
discovery. 

Sub-olasB  life— Bntoprootai  Nitsche. 

Order.— PEDIOELLINEA. 
The  only  order. 

Family  I. — Pbdicbllinidjb. 

Syn.    Pedieellina,  Johnston. 

Genns  Pedicelliha,  Sars. 
Syn.    Hydra  (part),  Bosc,  Blainville. 
Contains  three  British  representatives. 

PediceUina  cemtia,  Pallas. 

'*  Fleshy  Polypes  of  a  red  colour  and  a  particular  kind.**  Ellis. 
PedicelUna  echinata^  Sars.,  Hassall,  Smitt,  &c. 
PediceUina  belgica,  Gosee,  Hincks. 

Both  the  smooth  and  spinose  varieties  of  this  species  are 
common  in  the  Isle  of  Man  (Lomas). 

PedicelUna  gracilis,  Sars. 

Isle  of  Man;  Fleetwood,  on  a  buoy;  Llandudno  (Hincks). 

Dredged  by  Prof.  Herdman  between  Port  Erin  and  the 
Calf  (ten  to  fifteen  fathoms). 

Var.  nodosa,  no  v.  (PI.  m,  fig.  2). 

Among  the  material  dredged  in  the  Isle  of  Man,  I  found 
the  form  which  Hincks  describes  as  having  the  stem  ''  very 
much  elongated,  and  consists  of  several  sections  separated  by 
knots  or  swellings^  which  are  also  muscular  in  character." 
At  first  I  thought  it  was  P.  belgica.  Van  Beneden,  which  is 
characterised  by  a  swelling  in  the  stem,  but  on  separating 
the  stolon  from  the  sea  weed  on  which  it  was  growing,  I 
discovered  that  on  the  same  stolon  there  was  the  ordinary 
form  without  the  medial  swelling.  The  swelling  in  P. 
belgica,  moreover,  is  gradual,  while  in  this  form  it  is  abrupt 
and  sharply  defined  from  the  rest  of  the  stem,   . 
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The  stems  are  arranged  alternately,  with  great  regularity 
on  opposite  sides  of  the  stolon.  There  is  a  swelling  at  the 
junction  of  the  stolon  with  the  stem-basal  cylinder  of  Hincks, 
which,  in  this  case,  is  wider  than  in  the  one  figured  in 
B.  M.  P.,  and  the  muscular  substance  is  continued  for  a  little 
distance  on  each  side  into  the  stolon.  Then  about  the 
middle  of  the  stem  is  another  swelling,  and  just  under  the 
head  a  third,  which  is  constricted  so  as  to  have  the  appear- 
ance of  two  swellings,  both  muscular,  and  the  lower  one 
rather  less  than  the  upper  one.  It  is  easy  to  see  that  these 
swellings  would  be  of  great  use  to  the  creature  in  giving 
it  a  variety  of  movements  in  order  to  search  for  food  and 
to  retreat  in  face  of  danger. 

It  is  possible  that  the  individual  without  the  medial 
swelling  may  be  an  imperfectly  developed  form  so  far  as  the 
stem  is  concerned.  How  the  median  swelling  has  been 
formed  I  do  not  know,  but  it  is  quite  possible  that  the  head 
swelling  may  be  converted  into  the  median  one  by  an  elonga- 
tion of  the  stem  above  it.  I  am  the  more  inclined  to  this 
view  since,  in  some  individuals,  there  is  a  short  stem  between 
the  uppermost  swelling  and  the  head,  and  the  part  of  the 
stem  above  the  median  swelling  varies  much  in  size,  while  the 
part  between  the  base  and  middle  swelling  is  pretty  constant 
(PL  III,  fig  2). 

There  is  little  doubt,  I  think,  that  it  should  be  referred 
to  P.  gracUis,  yet  the  characters  mentioned  above  show  it  to 
be  a  well  marked  and  very  aberrent  variety,  for  which  I 
propose  the  name,  var.  nodosa. 

Family  11. — Loxosomidje. 
Not  recorded  in  our  area. 

Explanation  of  PijATb  HI. 
Fig.  1.     Eucratea  chelata,  var.  elongata,  nov. 
Fig.  2.     PediceUina  graciluSf  var.  nodosa,  nov. 
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BEPOBT  on  the  COPEPODA  of  the  L.  M.  B.  C. 

DISTRICT. 

Bt  Isaao  0.  Thompson,  F.R.M.8. 

The  Copepoda  reported  upon  were  collected  during  the 
summer  of  1885,  between  May  and  Angnst  indnsiTe. 
Many  of  them  were  captured  during  the  cruise  of  the 
''  Hysana  "  and  on  the  second  Hilbre  expedition,  and  a  large 
number  later  in  the  season,  off  Port  Erin,  at  the  south  end 
of  the  Isle  of  Man. 

It  is  a  remarkable  fact  that  with  special  opportunities  for 
dredging  and  tow-netting  off  Penmaenmawr  during  July, 
scarcely  any  Copepoda  were  found.  Their  absence  at  that 
time  may  probably  be  accounted  for  by  the  wide-spread 
diffusion  throughout  the  sea  of  the  minute  gelatinous 
spherical,  bodies  referred  to  in  the  Report  on  the  Fa/ana  of 
PenmaenTrumr* 

In  this  connection  it  is  interesting  to  find  that  Mr. 
Pearcey  observed,  t  while  conducting  tow-netting  investiga- 
tions in  the  Shetland  Seas  in  the  summer  of  1884,  that  in 
regions  where  the  diatom  Rhizoaolenia  akrubsolei  was  pre- 
sent in  great  abundance  animal  life  was  almost  entirely 
absent  in  the  surfiEuse  waters. 

The  strained  material  from  water  containing  the  specimens 
captured  by  the  tow-net  was  treated  in  two  different  ways  for 
preservation.  Firstly,  by  hardening  with  a  saturated  solution 
of  Picric  Acid  and  then  with  Alpohol ;  and,  secondly,  by  pre- 
serving in  a  mixture  of  Glycerine,  Alcohol  and  Water.  The 
former  method,  though  admirable  as  a  preservative  of  the 

*  See  fnrthei  on  in  thiB  Volume. 

t  '*  Movements  and  Food  of  the  Herring/'  &o.,  Proe,  Roy.  Phytieal  Soe^ 
Edin,,  Tol.  yiii,  p.  889, 1885. 


202       LIVBBPOOL  MASINS   BIOLOOT  OOMMITTBB  BBPOBT. 

tissues,  has  the  disadvantage  of  destroying  any  natoial 
oolours  the  animal  may  have,  and  it  also  appears  to  render 
the  specimens  somewhat  brittle.  Glycerine,  besides  possess- 
ing most  yalnable  preservative  qualities  iteelfi  has  the  happy 
advantage  of  mixing  in  any  proportion  with  both  alcohol  and 
water,  and  it  has  been  found  that  a  solution  composed  as 
follows — Water  1  part,  Proof  Spirit  2  parts,  and  Glycerine 
1  part,  with  1  per  cent,  of  Carbolic  Acid  added,  is  admirably 
adapted  for  preserving  these  small  Crustaceans.  Any 
tendency  that  the  glycerine  alone  might  have  to  dissolve  out 
carbonate  of  lime  is  probably  counteracted  by  the  addition  of 
the  spirit  and  water. 

From  either  the  picric  acid  and  alcohol  solution  (after 

« 

washing),  or  from  the  glycerine  mixture,  the  objects  may 
without  further  preparation  be  at  once  mounted  in  Farrant*8 
solution  as  permanent  slides,  by  which  their  natural  charac- 
teristics are  maintained  intact. 

The  collection  of  Copepoda  includes  nineteen  species,  of 
which  thirteen  are  previously  unrecorded  as  belonging  to  this 
locality.  Three,  at  least,  are  altogether  new  to  Britain,  and 
one  is  possibly  an  addition  to  science. 

The  tow-netting  observations  made  at  Port  Erin,  at 
various  times  of  the  day  and  evening,  do  not  seem  to  show 
any  marked  variation  according  to  the  time ;  the  Copepoda 
being  very  much  the  same  in  gatherings  taken  in  the  middle 
of  the  day  and  after  sundown. 

My  thanks  are  due  to  Dr.  G.  S.  Brady,  F.R.S.,  for 
having  kindly  examined  and  identified  some  of  the  more 
difficult  specimens,  and  for  additional  information  in  regard 
to  some  of  the  species  described  in  his  Bay  Society  Mono- 
graph and  "  Challenger  "  Report.* 

*  A  Monograph  on  the  British  Copepoda,  Bay  Sodety/ 1878  and  1880. 
Beport  upon  the  Copepoda  ooUeoted  during  the  Voyage  of  HJf.S.  <  Chal- 
lenger/ ZooL  ChalL  Exp,,  Part  zxiii,  1883. 
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These  works  have  been  followed  in  the  aiTOngemetit  and 
Bomenelstare  of  the  speeies. 

Order  GOPEPODA. 
Family  I.— Calanida. 
Calanua  finma/rchictu,  Gunner. 

OetoehUus  igptentrionalU,  GoodBir,  Ed.  New  Phil.  Joum,,  xzxv, 

p.  889,  t.  vi,  figs.  1-11  (1848). 
Oeioehihu   tepUntrumaUs,    Baird,    NaL   Hiit.   Brit.  Bntotn., 

p.  285,  t.  XXX,  figs,  lor^  (1860). 

Quantities  of  this  species  were  fonnd  in  most  of  the  tow- 
uet  gatherings  taken  by  Prof.  Herdman  off  Port  Erin,  at 
the  south  end  of  the  Isle  of  Man,  during  August.  This  is 
probably  the  most  abundant  and  most  widely  diffused  of  all 
the  Gopepoda,  and  it  is  somewhat  singular  that  it  does  not 
occur.in  any  of  the  tow-net  gatherings  taken  off  the  Welsh 
coast  or  in  the  neighbourhood  of  Hilbre  Island  earlier  in 
the  season.     It  luxuriates  in  the  open  sea. 

Pleuromma  ahdominale,  Lubbock. 
Pleuromma  graeUsy  Claos. 

One  female  Copepod  taken  in  the  tow-net  off  Port  Erin, 
Isle  of  Man,  in  the  evening,  after  sunset,  appears  to  belong 
to  this  species,  which  has  not  hitherto  been  found  in  British 
seas.  The  specimen,  after  having  been  mounted  as  a 
microscope  slide,  was  examined  by  Dr.  Brady,  and  he  has 
stated  that  he  felt  unable  to  name  it  positively  without 
dissection,  but  that  it  seemed  to  be  new  to  the  British 
Fauna. 

The  specimen  on  a  careful  examination  is  found  to  agree 
in  all  essential  points  with  the  description  and  figures  Brady 
gives  *  of  an  immature  condition  of  Pleuromma  abdomindU 
undoubtedly  identical  with  Clans'  Pleuromma  gradle. 

*  **GhaUeiiger"  Report,  p.  46. 


204       LI7BBP00L  HABINB  BIOLOGY  OOMIIITTBB  RBPOBT. 

Metridia  amuUa,  Boeck. 

Paraealanui  hibemioui,  Bzady  and    Robertson,  Annali  and 
Mag.  of  Nat.  Hiit.,  ser.  4»  vol.  zii«  p.  126,  pi.  viii,  figs.  1-S 

(1878). 

Found  sparingly  in  the  gatherings  taken  off  Port  Erin, 
Isle  of  Man.    All  the  specimens  obtained  were  males. 

Pseudocalanus  elongatus,  Boeok. 

Olauiia  ehngata;  Boeck,  Ovenigt  Norget  Ooptp.,  p.  10  (1864). 

This  species  occurs  in  several  of  Professor  Herdman's 
tow-net  gatherings  from  Port  Erin,  Isle  of  Man. 

C(mdace  truncata  {?),  Dana. 

A  few  specimens  belonging  to  the  genus  Candace  were 
found  among  Prof.  Herdman's  Port  Erii\  gatherings,  and 
were  referred  to  C.  truncata,  a  species  new  to  Britain.  The 
chief  distinctive  feature  of  the  only  known  British  species 
C.  pectinata  appears  to  be  the  presence  in  the  male  of  a  long 
spine  at  one  side  only  of  the  last  joint  of  the  thorax ;  and  as 
all  the  specimens  examined  are  females,  it  is  just  possible 
they  may  be  C.  pectinata ;  they  do  not,  however,  exhibit  the 
peculiar  shape  of  abdomen  figured  by  Brady  as  characteristio 
of  the  female  of  C  pectinoita.  Some  more  important  charac- 
teristic by  which  the  females  of  C  pectinata  and  C.  trtmeata 
may  be  satisfactorily  distinguished  is  much  wanted. 

Dias  Umgiremie,  Lilljeborg. 

Oalaniu  euchata,  Lubbock,  Ann.  and  Mag.  Nat.  Hist.,  ser.  2, 
vol.  XX,  p.  401,  pi.  X,  figs.  1-6  (1857) 

This  strongly  marked  characteristic  species  was  found 
plentifully  in  Prof.  Herdman's  Port  Erin  gatherings. 

Temora  longicomis,  Miiller. 

Cydopt  longicomUt  Miiller,  Entom.y  p.  116,  t.  xix,  figs.  7-9 

(1785). 
Temora  Jinmarohiea,  Baird,  Brit.  Entom,,  p.  228,  t.  xxviii,  figs. 

lOrif  (1860). 
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» 

MnltitiideB  of  this  speoies  were  taken  in  the  tow-net 
near  Pnffin  Island  daring  the  ernise  of  the  ''  Hjsana."  It 
also  oocors  plentifnlly  among  Prof.  Herdman's  Port  Erin 
gatherings. 

Centropageg  typicus,  Eroyer. 

letkyopharba  dentieomiif  Olans,  Die  frei-lebenden  Oapepoden, 

p.  199,  pi.  xxxv,  figs.  1,  8-9  (1863). 
lethyopkorba  dentieamiit  Brady,  Nat.  Hiii.  Tram,  N,  and  jD., 

vol.  i,  p.  40,  pi.  iy,  figs.  1-e  (1804). 

One  specimen  only  of  this  species  was  found  in  the  tow- 
net  material  collected  in  Hilbre  Swash  daring  the  ''  Merry 
Andrew  "  expedition. 

Centropages  hamatus,  Lilljeborg. 

This  common  species  was  found  abundantly  during  the 
cruise  of  the  ''Hyena/'  off  PufSn  Island,  as  weU  as  in 
Hilbre  Swash,  and  in  the  Port  Erin  gatherings. 

Brady  refers  to  the  '*  spines  of  tl^e  swimming  feet  differ- 
ing remarkably  from  those  of  Centrapages  typicus,  in  having 
their  serrated  armature  much  stronger,  and  the  teeth  sepa- 
rated one  from  another  by  a  wider  interval";  but  the 
specimens  of  the  two  species  which  I  have  examined  seem 
very  similar  in  this  respect. 

Anomaiocera  patersonii,  Templeton  (PI.  IV,  fig.  2). 

Irenaui  p<Uertoniit  Goodair,  Edin.  New  Phil.  Joum ,  xxxv, 
p.  889,  t.  vi,  figs.  12-17 ;  t.  iv,  figs.  1-9  (1848). 

Irenaui  patertoniif  Clans,  Die  frei-lebenden  Copepoden,  p.  306, 
taf.  ii,  fig.  1,  t.  xxxvii,  fig.  1-6  (1868). 

A  few  specimens  of  this  most  interesting  species  were 
taken  during  the  cruise  of  the  ''  HysBua."  It  is  remarkable 
for  its  various  colours,  many  of  which  are  still  preserved 
after  mounting  in  Farrant's  solution. 

Brady  says  he  has  **  never  been  able  to  find  the  spine 
which  is  said  by  Dr.  Claus  to  exist  in  the  first  segment 
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of  the  male  abdomen ;  "  it  is,  however,  very  well  defined  in 

one  of  the  specimens  taken  off  Puffin  Island  (see  PL  IV, 

fig  2). 

Family  m. — Cyolopida. 

Oiihona  tpinifrofu^  Boeck. 

One  female  specimen  of  this  species  was  fonnd  amongst 
Prof.  Herdman's  Port  Erin  material.  It  is  a  very  minute 
species,  and  therefore  difficult  to  dissect.  Dr.  Brady,  who 
has  examined  the  speoimen,  regards  it  as  an  Oithona^  but 
considers  it  doubtful  whether  or  not  it  really  belongs  to  this, 
the  only  hitherto  known  British  species.  The  specimen 
seems  to  me,  however,  to  agree  with  the  essential  characters 
of  O.  9pinifrons  in  all  respects. 

Family  IV. — Notodblphtid^. 

Ascidicola  rosea,  Thorell. 

Notodelphyn  asddieola,  AllmaD,  Ann.  and   Mag.  Nat.   Hist., 
vol.  XX,  pi.  i,  figs.  1-13  (1847). 

One  specimen  of  this  parasitic  species  was  found  in  the 
branchial  sac  of  a  Simple  Ascidian  dredged  off  the  South 
end  of  the  Isle  of  Man. 

Familv  VI.— Harpacticid^. 

Canthocamptvs  stromii  (?),  Baird. 
Byerley  records  this  species  as  having  been  found  by 
Mr.  Weightman  at  New  Brighton,  in  tide  pools,  1858. 

Canthocamptvs  furcatua. 

Recorded  by  Mr.  Byerley  as  found  at  Hilbre,  and  in 
pools  amongst  seaweed  around  the  coast. 

Harpacticus  chelifer,  Miiller  (PL  IV,  fig.  8). 

Cffclopt  chelifer.    O.  F.  Miiller,  Zool  Dan.  Prodr.,  2413 ;  Ento- 
mostraca,  p.  114,  taf.  xix,  figs.  1-8,  1776. 

Recorded  by  Mr.  Byerley  as  being  ''  not  uncommon  upon 
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the  shores  of  Wiiral."    Fonnd  in  rook  pools  on  HUbre 
Island. 

All  the  speeimens  of  this  species  which  I  have  examined 
were  females  bearing  ovisacs ;  and  the  dorsal  edge  of  the 
Gephalothoraz  was  strongly  spinose  (see  PL  IV,  fig.  8). 

PeUidium  depresaum^  Baird. 

AUeutha  depreuOf  Baird,  IVant.  Berwick  NcU,  Club,  ii,  p.  155, 
1845 ;  Nat.  Hist,  Brit.  Entom..  p.  216,  tab.  xxx,  figs.  U2 
(1850). 

Becorded  by  Byerley  as  "fonnd  occasionally  in  pools 
npon  the  shore." 

Family  IX. — Ahtotbooida. 

CdUgua  rapax,  Milne  Edwards. 
Becorded  by  Mr.  Byerley  as  parasitic  npon  the  Sapphirine 
Gnmard. 

Caligus  miiUeri,  Leach. 

Becorded  by  Mr.  Byerley  as  having  been  found  attached 
in  great  numbers  to  a  Cycloptems  lumpus,  and  on  a  very 
large  Thomback. 

Family.— Doubtful. 
,  new  species  (?). 


A  single  specimen  of  a  very  curious  female  Gopepod, 
with  a  remarkable  constriction  in  the  middle  of  the  cephalo- 
thorax,  was  obtained  in  the  townet,  in  the  neighbourhood  of 
Puffin  Island,  during  the  cruise  of  the  '*  Hyaena."  It  is 
unlike  any  species  which  has  previously  been  described,  and 
Dr.  Brady,  to  whom  the  specimen  was  submitted,  states  that 
he  considers  it  a  very  remarkable  form,  but  that  he  can  say 
nothing  positive  in  regard  to  it  without  dissection  and  careful 
examination. 

Probably  this  form  is  new  to  science,  but  it  is  impossible 
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to  decide  the  matter  definitely,  or  to  give  a  foil  description 
from  the  single  specimen  which  is  now  mounted. 

It  will  be  interesting  to  see  whether,  during  next 
summer's  investigations  by  the  Committee,  any  forther 
specimens  of  this  form  are  found  in  the  same  locality  off 
Puffin  Island. 

Explanation  of  Plate  IV. 

[Fig.  1. — ProteUa  phasma,  Dana;  young.     See  page  218.] 
Fig.  2. — The  spines  on  the  right  side  of  the  last  thoracic 

segment,  and  the  first  abdominal  segment  of  the 

male  Anomalocera  patersonii. 
Fig.  8. — Harpacticua  chelifer^  female,  showing  spinose  back. 
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NOTES  on  the  GIRRIPEDIA  of  the  L.M.B.G. 

DISTRICT. 

Bt  F.  P«  Masbat,  Fbbb  Pubuo  Mubbum. 

What  is  known  of  the  Girripedes  of  this  district  is  almost 
all  contained  in  Byerley's  Fav/na.  No  satisfactory  collec- 
tion of  the  species  enumerated  is  to  be  found  either  in 
our  Public  Museum  or  in  any  private  collection.  Under 
these  circumstances,  it  is  evident  that  if  we  wish  to  pro- 
cure satisfactory  evidence  regarding  our  local  species,  the 
specimens  must  be  re-ezamined  and  a  collection  formed. 
The  specimens  obtained  by  the  dredging  investigations  of 
the  Liverpool  Marine  Biology  Committee  have  added 
Chthamalus  stellatm  and  Verrtica  atromia  to  the  list  of 
species  previously  recorded.^  I  take  this  opportunity  of 
correcting  the  nomenclature  of  Mr.  Byerley's  list. 

THORAGICA. 

Family. — B  al  anida  . 

BalanuB  porcatus,  Gosta. 

Balanui  icotieus.  Wood.  ^  Balanui  ebumeui,  Brown. 

This  is  the  Balanus  scoticus  of  Byerley's  list.  I  remem- 
ber specimens  of  this  species  having  been  shown  to  me 
attached  to  Modiola  modiolus  which  had  been  brought  in  by 
the  Liverpool  fishing  boats. 

Balanm  hameri,  Ascan. 
Isle  of  Man  and  Anglesea,  twelve  fathoms  (Darwin). 

*  Foreign  speoieB  brought  into  the  Mersey  attached  to  shipB  haTe  been 
omitted. 

0 
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Balanus  bdlanoideB,  Linn. 
This    is    the    very    abundant    small    species    of    this 
neighbourhood. 

Balanus  perforatus,  Brng. 
Balantu  eommuniSt  Palt. 

Occasionally  found  upon  Buccinum  and  other  shells. 
Two  specimens  were  dredged  from  fourteen  fathoms,  off 
Puffip  Island,  during  the  cruise  of  the  **  Hysdua." 

Balanus  crenatus,  Brug. 
Balantu  rugoiuit  Palt. 

Recorded  by  Byerley  under  the  name  of  B.  rugosus  as 
''  very  abundant,  attached  to  seaweed,  shells,  sea-walls,  &c. 
Thickly  set  upon  the  Bock  Lighthouse.** 

The  Balanus  davatus  of  Byerley's  list  is  probably  only 
an  elongated  variety  of  B,  crenatus.  It  is  recorded  as 
having  being  found  "  in  the  clefts  of  the  wooden  piles  about 
piers,"  (be. 

Chthamalus  steUatus,  Poli. 

Very  common  in  shore  pools  at  Fleshwick  Bay,  Isle  of 
Mao. 

Family. — VERBUOiDiB 

Verruca  stromia,  0.  F.  Miiller. 
On  Laminaria,  Port  Erin,  Isle  of  Man. 

Family. — Lbpadida  . 

Lepas  anatifera,  Linn. 
A  few  years  ago  a  balk  of  timber  was  seen  floating  near 
the  entrance  to  the  Mersey,  and  was  drifted  into  one  of  the 
northern  docks.  It  had  evidently  been  a  long  time  in  the 
water,  and  was  literally  covered  with  specimens  of  Lepas 
anatifera^  ranging  in  size  from  about  six  inches  or  less  to  a 
foot  or  more  in  length.     From  the  Balani  attached  to  the 
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wood  all  being  British  species,  I  infer  that  the  pednncnlated 
Cirripedes  had  also  become  fastened,  and  had  continued  to 
grow,  in  some  situation  not  far  from  the  Liverpool  district. 

RmZOCEPHALA. 

Family. — Pxltooabtbiba  . 

S(iccvlina  carcini,  Thompson. 
Common,  attached  to  the  abdomen  of  Grabs,  in  Hilbre 
Swash,  &c. 
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LIST  of  the  AMPHIPODA  of  the  L.  M.  B.  0.  DISTRICT. 
Bt  G.  Hbrbbbt  Fowlbb,  B.A.,  Oxon., 

BIBKBLBT   FIZiLOW   OF   THK    OWKHB   OOLXiBOB,   MAITOHKSTXB. 

The  .  classification  on  which  this  list  is  based  is  that  of 
Messrs.  Spence-Bate  and  Westwood,  in  their  British  Senile- 
eyed  Crustacea. 

The  letter  W  signifies  that  species  so  marked  were 
obtained  and  named  by  Mr.  A.  0.  Walker,  of  Chester; 
while  [N]  and  [S]  mark  species  determined  by  the  Rev.  A. 
M.  Norman  and  the  Bev.  T.  R.  R.  Stebbing,  respectively.  I 
take  this  opportunity  of  thanking  these  gentlemen  for  their 
kind  assistance.  Finally,  the  letter  F  denotes  those  species 
which  were  collected  daring  the  dredging  expeditions  of  the 
Liverpool  Marine  Biology  Committee. 

Family  L— Orohbstiidje. 

Talitrus  loctista,  Latreille. 

Colwyn  Bay ;  abnndant  in  drift  seaweed  at  high  water 

mark.     W. 

Family  U. — Gahmarida. 

Sab-family — Stboooephalidbs. 

Stenothoe  {Montagua)  marina,  Sp.  Bate. 

Bar  of  Dee ;  W.  Hilbre  Island,  one  specimen  ;  F.,  [S.] 
Montagua  aideri,  Sp.  Bate. 

One  specimen,  Welshman's  Gat,  *'  Spindrift "  expedi* 
tion,  Jane  20th.    F. 

Sab-family — ^LvsiANASsmKB. 

Lysianassa  costa,  M.-£dwards. 
Off  PafSn  Island,  fifteen  fathoms,  on  crnise  of  ''  Hyaena," 
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May  24th,  1886 ;  F.,  W.,  [S.]  The  characters  of  the  antennaB 
in  this  species  are  not  reliable  for  specific  distinction,  the 
flagellnm  Yaiying  in  length,  and  the  accessory  appendage  in 
the  number  of  joints. 

**  One  of  the  specimens  from  PnfiBn  Island  has  the  flagellam 
of  the  lower  antenna  about  four  times  as  long  as  the  peduncle, 
while  in  the  other  they  are  about  the  same  length  as  the 
peduncle.  In  both,  the  secondary  appendage  is  four  to  five- 
jointed,  instead  of  two-jointed,  as  stated  by  Spence-Bate 
(Brit.  Sei8.  CruiU,  vol.  i),  and  by  Boeck.**    W. 

hysianassa  Umgicomia,  Lucas. 
Off  Puffin  Island,  fifteen  fathoms ;  F.,  W.,  [8.]  "  Probably 
only  a  male  of  the  last  species  " ;  W. 

Orchamene  minutus,  Krbjer. 
Colwyn  Bay ;  one  specimen,  found  in  a  tidal  pool.  W.,  [S.] 

8nb-flumly— Phoxidbs. 
Iphimedia  obesa,  Rathke. 
Port  Erin,  Isle  of  Man,  August,  one  specimen.     F. 

Sulcator  a/renariua^  8p.  Bate. 
Llanfairfechan.    W.,  [8.] 

Vrothoe  marinus^  Sp.  Bate. 
Llanfairfechan.     W.,  [8.] 

Sub-family.—  OAMMABmBs. 
AmathiUa  aabini^  Leach. 
Common  at  times,  in  tidal  pools,  at  Rhos  Bay.    W. 

Aora  graeiUSf  8p.  Bate. 
Point  of  Ayr,  Rhyl,  Puffin  Island,  fifteen  fathoms ;  Car- 
narvon Bay,  five  to  ten  fathoms.    W.,  F. 

AtyluB  iwammerdamii^  M.-Edw. 
Very    common    in   and   below  the   Laminarian  zone ; 
common   off  Bagillt,  July  26,  1876,  W. ;    Hilbre   8wash, 
eighteen  specimens.  May  9th ;  Penmaenmawr,  one  specimen. 
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Jaly;  Welshman's  G-ut,  Jane  aoth,  seyen  specimens;  Pbrt 
Erin,  Isle  of  Man,  August,  one  specitnen.  F. 

Atyliia  gibbo8U8f  Sp.  Bate. 
Port  Erin,  Isle  of  Man,  August,  one  specimen.     F. 

Atylus  {Halirages)  bispinoBiMp  Sp.  Bate. 
BhoB  Bay.     W. 

Bathyporeia  pilosa,  Lindstrdm. 
Llanfairfechan.    W.,  [8.] 

Bathyporeia  pelagica,  var.  roberUoni,  Sp.  Bate. 
Llanfairfechan ;  W.,  [S.]     This  form,  along  with  Bathy- 
poreia pilosa,  Stdcator  arenarivs,  and  Urothoe  marinus,  was 
dug  out  of  the  sand  at  Llanfairfechan  hy  the  Bey.  T.  R.  R. 
Stehhing  and  Mr.  Walker. 

CaUiape  kevitLscuUif  Eroyer. 

Very  common  in  tidal  poold,  Colwyn  Bay;  W.  One 
specimen  was  dredged  in  Hilbre  SwlMb^  ten  &thoiii8|  F«,  [S.] 

CaUiope  bidentata,  Norman. 
Point  of  Ayr.     F.;  W.,  [N.] 

Dexamine  spinosa,  Leach. 
Rhos  Bay,  Carnarvon  Bay;  W.     Port  Erin,  Isle  of  Man, 
August,  eight  specimens  (two  very  small  specimens  lack  the 
characteristic  tooth  on  the  first  antennae^  =  Dex.  tenuieor- 
nis?);  F. 

Oammarus  locusta,  Linn. 

Recorded  by  Byerley  as  abundant  ixt  tide  pedis  •^siywhere 
around  the  coast. 

Very  common  under  stones,  Oolwya  Bay;  W. 

Hilbre  Swash ;  Port  Erin,  Isle  of  Man ;  Welshman's  Out ; 
Penmaenmawr;  F. 

''A  black  form  is  common.  The  red  spots  on  the 
abdominal  segments  are  not  always  present."     W. 
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Oamma/niM  marvnuu^  Leach. 

Port  Erin,  Isle  of  Man,  four  speoimenB.    F. 

Some  specimens  dredged  from  Welshman's  Gut  are 
apparently  a  variety  between  O*  locusta  and  O.  mwrinus, 
having  the  first  two  abdominal  segments  rounded  off,  but 
still  not  agreeing  with  O.  campylops  in  the  form  of  the  last 
pair  of  feet.    F. 

Oammaropsis  (Eurysthetu)  erythrophthalmvs,  Lilljeborg. 
Puffin  Island,  fifteen  fathoms,  "  Hyaena."     F.,  W. 

Megamoera  othoniB,  M.-Edw. 
One  specimen,  cruise  of  **  HysBua.'*    F. 

MeUta  paJmata,  Montagu. 
Bhos  and  Golwyn  Bays.     W. 

MeUta  obtusata,  Montagu. 
Point  of  Ayr ;  F.,  W.   Off  Puffin  Island,  "  Hy»na ; "  F.,  W. 

Moera  batei,  Norman. 

Megamoera  muUidentata,  Bate  and  West.,  Brit.  Sets.  Oruit, 
vol.  ii,  p.  515. 

Puffin  Island,  fifteen  fathoms.  F.,  W.,  [K.] 
'/The  specimen,  taken  April  27th,  1861,  was  naikied 
by  the  Rev.  A«  M.  Norman.  It  it  a  feftnale,  and  it  diSers 
widely  froni  the  figure  given  by  Bate  aod  Weaiwedd,  as 
regards  the  second  cheliped  (gnathopod  of  B.  and  W.).  In 
our  specimen,  the  wrist  is  three  times  as  long,  and  nearly 
as  wide,  as  the  hand."    W. 

Pherusa  bicuapU,  Eroyer. 

=  Pletutsi  bicuipis. 

Bar  of  Dee,  Rhyl,  Puffin  Inland,   dhiise  ef  ''  Hy^na," 
fifteen  fathoms.    F.,  W. 

Phervsa  fueicoUif  Leach. 
(See  Sp.  Bate,  Cat  Amphib.  Crust,  Brit.  Mu$.f  pi.  axvii, 
fig.  10 —not  fig.  9.)    Rhos  Bay ;  W.,  [N.]    One  specimen  was 
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obtained  in  a  tidal  pool  between  Llandrillo  yn  Bhoa  and  the 
Little  Ormes  Head. 

Photia  reinhardi,  Kroyer. 

Eiidadui  longieaudattu,  Sp.  Bate. 

One  specimen  from  oyster-bed  in  Golwyn  Bay,  three  to  fife 
fathoms.    W. 

Familv  III. — CoROPHin>iB. 
Bnb-^Family. — Podoosbidbs. 

Amphithoe  podoceroide$f  Bathke. 

.  A,  Uttarea,  Sp.  Bate  =  A.  rubricata^  Montaf^u- 
Tidal  pools,  Bhos  Bay ;  W.    Port  Erin,   Isle  of  Man. 
Seven  young  specimens,  one  adult ;  F.,  [S.] 

Podocerus  falcatus,  Montagu. 
Generally  distributed  ;  W.     Two  specimens  Port  Erin, 
Isle  of  Man.    F. 


F. 


Podocerus  pelagicus,  Leach. 
Fiye  specimens,  Port  Erin,  Isle  of  Man. 

Podocerus  puleheUus,  Leach. 
Six  specimens,  Port  Erin,  Isle  of  Man.    F. 
The  last  two  species  may  be  varieties  of  P.  falcatus. 

Podoceropiis  iophia,  Boeck. 
Naenia  tubereulota,  Sp.  Bate. 
Bar  of  Dee,  Ciolwyn  Bay.    W. 

Sunamphithoe  hamyia,  Sp.  Bate. 
Six  specimens.  Port  Erin,  Isle  of  Man.    F. 

Cerapus  abditus,  Templeton. 

Point  of  Ayr.  F.,  W.  "When  alive,  this  species  is 
prettily  freckled,  and  the  antennse  barred  with  red ;  eyes 
bright  scarlet "  (A.  0.  W.) 
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8ab-£umly. — OoBOPHnDss. 

Corophium  groistpes,  Linn. 
O.  longi^ome,  Fabr. 

On  mnd  flats,  its  barrows  covering  acres  in  the  Dee.   W. 
In  tide  pools.     Byerley. 

Naenia  rimipalmata,  Sp.  Bate. 
N.  exeavnta  =  XmoeUa  baUri,  Boeok. 

Penmaenmawr,  one  specimen ;  **  Hyadna/'  one  specimen. 
v.,  [8.] 

Family  IV. — Ghelubida. 

Chelura  terebrans,  Philippi. 

In  great  numbers,  in  wood  from  the  breakwater,  Port 
Erin,  Isle  of  Man.    F. 

Family  V. — Duliohiida. 

Dulichia  parrecta,  Bate. 

Recorded  by  Bate  and  Westwood   '*  from  deep  water 
between  the  Dee  and  the  Mersey."     (Dr.  Walker.) 

Family  VI.— Hypbbudjb. 

Hyperia  medusarum,  Miiller. 
H.  gatboy  Montagu. 

Golwyn  Bay,  etc. ;  common  in  Bhizostcma.    W. 

Family  VII. — Cap&sllida. 

Protopedata,  Mont. 
Two  specimens.  Port  Erin,  Isle  of  Man.     F. 

ProteUa  phasma,  Dana. 
''Very  plentiful  amongst  seaweed,  Zoophytes,  and  Sponges 
at  Hilbre  and  elsewhere  "  (Byerley).    Probably  Mr.  Byerley*s 
specimens  were  Caprella  linearis,  which  appears  to  be  the 
commonest  species  of  the  family  at  Hilbre  Island. 
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Seven  adnit  and  sit  yonng  speoimenB  of  P.  phoMma  were 
obtained  off  Port  Erin,  Isle  of  Man.  F. 
'  Note. — The  six  specimens  from  Port  Erin,  reoorded  as 
the  young  of  Protelia  phasma,  are  thns  regarded  in  conse- 
qnence  of  a  note  of  Mayer  {Fauna  u.  Flora  d.  Golf.  v.  Neapel, 
VI,  p.  80),  thoagh  at  first  believed  to  be  a  new  species.  To 
prevent  fatare  error  an  oatline  drawing  is  append^,  PI.  IV, 
fig.  1 ;  none  of  the  characteristic  spines  on  the  back  are 
developed  except  that  on  the  head ;  and  the  pAlm  of  the 
second  cheliped  is  mach  simpler  than  that  of  the  adult, 
exhibiting  only  one,  not  vety  stroAg,  tdOlfa.     F. 

CapreUa  linearis,  Linn. 

Forty-four  specimens,  mainly  firom  Hilbre;  one  from  Port 
Erin.  Under  this  species  is  now  ranked  C  lobata  as  the 
male,  as  was  suggested  hj  Bate  and  Westwood,  and 
definitely  laid  down  by  Mayer  in  his  recent  monograph  on 
the  Naples  Gaprellidse.    F. 

Podalirius  typieua,  Eroyer. 
On  the  interambulacral  spaces  of  Asterias  mbens.    Off 
Prestatyn,  abundant,  July  10th,  1886.     W. 


The  above  list  of  ftpe()ie8  is  entirely  new  to  the  diitriei, 
except  for  the  three  recorded  by  Mr.  Byerley,  namely:— 
Corophium  longieofiUf  OdMimatM  lotwtA,  and  CapreUa 
phasma, 

LIST  OF  THE  ISOPODA.* 
Family  I. — Ctmothoidjb. 
EurydicB  pulchra,  Leach. 

*  I  have  drawn  np  this  lUi  from  Byerlejf^s  Fauna  and  from  notes  strppliad 
to  me  by  Mr.  A.  O.  Walker  and  Mr.  I.  C.  Thompson. — ^Bn. 
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**  This    speoietf    swarms  it   the    Dee,    where    it  bites 
bathers."    W. 

Family  II. — SPHJBBOMiDiB. 

» 

Spharama  serratum,  Fabr. 

Colwyn    Bay;    Mersey,    above  EUesmere  Port,   under 
stones.     W. 

Family  III. — Idotbidje. 

Idotea  tricuspidata,  Desmarest. 

Colwyn  Bay,  Dee,  etc.     W. 

Idoiea  linearis,  Pennant. 

Along  the  coast. 

These  two  species  of  Idotea  are  often  found  on  floating 
drift  weed.    W. 

Arcturvs  longicamis,  Sow. 
Dredged  at  the  mouth  of  the  Dee.     Byerley. 

Family  V. — Asellidje. 

Jaera  dUnfrom,  Mont. 
Colwyn  Bay  and  Rhos  Bay,  in  tidal  pools.     W. 

Janira  maculosa^  Leach. 
Bar  of  the  Dee.    W. 

Limnoria  lignorum,  Bathke. 

Dee  and  New  Brighton.    Bate  and  Westwood. 

Byerley  records  this  species  from  the  Mersey,  under  the 
name  of  L,  terebrans,  and  states  that  the  wooden  piles  of 
the  Bock  Lighthouse  are  completely  drilled  by  it. 

''  I  have  neyer  seen  or  heard  of  any  signs  of  this  wood- 
boring  pest  in  the  Dee,  though  I  have  asked  men  who  have 
removed  old  piles."     W. 
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Family  VILL. — ONisoiDiE. 

Ligia  oceanica^  Linn. 

Sparingly  at  Hilbre  and  Egremont.    Byerley. 

Colwyn  Bay.     W. 

I  am  informed  by  Mr.  Moore»  that  he  and  Mr.  Marrmi 
haye  seen  at  nightfall  vast  numbers  of  this  species  issne 
from  between  the  layers  of  rock  at  Hilbre. 


aai 


REPORT   on  the    PODOPHTHALMATA  of   the 

L.M,B.C:  DISTRICT. 

Bt  AiiFbbd  0.  Walksb,  F.L.8.,   Ohbstib. 

Order.— PODOPHTHALMATA. 

Snb-order.~SCHIZOPODA. 

Family. — Mtbidjb. 

Myns  flexuosa,  Miiller. 

Mffiii  ChameUon,  Bell. 

Dee^  opposite  Flint.    Common  in  tidal  pools  at  Rhos 
Bay  (Colwyn  Bay). 

MyM  9piritus^  Norman. 
Rhos  Bay. 

Dredged  off  Pnffin  Island,  depth  fifteen  fathoms,  during 
the  cruise  of  the  "  Hyena/'  on  May  24th,  1886. 

Suh-order. — DEC  APODA. 

Section  I.— MAGBOUBA. 

Family. — Caridida  . 

Pmiphcea  wvado^  Risso. 
Two  specimens  were  taken  in  1884,  below  Point  of  Ayr. 
Mr.  Moore  informs  me  that  two  specimens  of  this  species 
were  brooght  to  him  from  the  Mersey  in  1864,  and  that  one 
specimen  was  taken  on  the  Cheshire  coast  late  in  1885. 

Palceman  serratus,  Penn. 
Common  Prawn ;  sometimes  taken  in  considerable  num- 
bers with  the  Shanks,  but  not  very  abundant  anywhere. 
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Pandalu8  brevirostris,  Bathke. 
Hippolyte  thampioni.  Bell. 

Dredged  off  Paffin  Island,  depth  fifteen  fathoms,  during 
the  craise  of  the  ''  HysBna,"  May  24th,  1886. 

Pandahis  annvUcomiSf  Leach. 

The  Shank  or  (Esop  Ptawn.  Very  abundant  on  stony 
ground.      Immense  quantities  are  taken  by    the    shrimp 

trawlers  off  Pre3t;at;yn. 

Hippolyte  puHola^  Kroyer. 

One  specimen  was  obtained  off  Puffin  Island  during  the 
cruise  of  the  ''  Hyadna/'  on  May  24ih,  1886. 

The  colouring  of  this  species,  when  fresh,  is  very  beauti- 
ful. The  upper  portion  of  the  carapace  is  generally  milky 
white,  the  under  part  and  legs  spotted  with  red  ;  the  abdo- 
minal segments  more  or  less  yellow,  with  a  ring  of  white  just 
above  the  tail. 

Hippolyte  cranchii,  Leach. 
One  specimen  was  obtained  off  Puffin  Island,  during  the 
cruise  of  the  "  HysBua,"  on  May  24th,  1885. 

Hippolyte  varians,  Leach. 
Common  in  tidal  pools. 

Crangon  (Cherophilus)  trispinosus,  Hailstone. 
Obtained    off   Puffin   Island,   from   a  depth  of   fifteen 
fathoms,  during  the  cruise  of  the  ''  HysBua/'  May  24tli, 
1886. 

Crangon  (jEgeon)  sctdptui,  Bell. 

Three  specimens  were  dredged  off  the  south  end  of  the 
Isle  of  Man. 

Crangon  {JEgeon)  fasciatus,  Bisso. 
Two  specimens  were  dredged  off  Puffin  Island,  in  fifteen 
fathoms,  during  the  cruise  of  the  ''  Hyena,"  on  May  24tfa, 
1885. 
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Crangan  vtdgariSf  Fabr. 
Very  abaadant  on  a^ndy  shoreB. 

Family. — ^Abtaoidjb. 
Nephrops  narvegieiu^  Linn. 
Said  to  have  been  taken  at  Holyhead  {BeWi  Brit  Crust.^ 
p.  254). 

Honuvrui  vtUgarii,  Edw. 
Common  Lobster.    As  far  as  I  know  this  is  not  fished 
for  nearer  Liverpool  than  Amlwch,  bat  it  has  been  taken  in 
Rhos  Bay  east  of  the  Little  Orme ; '  it  has  been  foond  on 
Hilbre  Island  by  F.  P.  Marrat. 

Family. — GaIjATHBIDJb. 
Oalathea  %trigosa^  Fabr. 

One  small  specimen  of  this  species,  not  half-an-inch  long, 
but  with  eggs,  was  dredged  o£f  Pnffin  Island,  fifteen  fathoms, 
daring  the  crnise  of  the  ''  HysBna,"  on  May  24ih,  1886. 

Oalathea  intermedia,  Lilljeborg. 
Oalathea  andrewti,  Kinahan. 
Obtained  in  the  Menai  Straits  daring  the  crnise  of  the 
**  HysBna,"  on  May  24th,  1886  ;  also  in  Hilbre  Swash,  depth 
ten  fathoms ;  and  off  Port  Erin,  Isle  of  Man. 

Oalathea  squamifera,  Mont. 

One  specimen  was  dredged  off  the  south  end  of  the 

Isle  of  Man. 

Section  II.  -ANOMOURA. 

Family. — Paguridjs. 
Pagunis  bei'nhardus,  Linn. 
Very  abnndant  from  Hilbre  Swash  and  Point  of  Ayr  all 
along  the  coast. 

Pagurua  prideauxii,  Leach. 
Off  Port  St.  Mary,  Isle  of  Man,  along  with  Adamsia 
palliata. 
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Pagurus  cwmefms^  Thomptk)n« 

One  specimen  was  dredged  off  the  sontb  end  of  the  Isle 
of  Man  in  Angnst. 

Family.—-  Porcbllanid;e. 

Poreellana  platycheles,  Penn. 

Hilbre  Swash.  Formerly  common  under  stones  at  Pen- 
maenmawr  and  Golwyn  Bay,  but  I  baye  seen  none  there 
lately. 

Found  at  Hilbre  Island  last  summer  by  some  members  of 
the  Committee. 

Poreellana  hngicomis,  Penn. 
Common  under  stones  at  Colwyn  Bay,  Penmaenmawr,  etc. 
A  specimen  found  by  Mr.  Thompson  at  Penmaenmawr 
has  the  chelipedes  equal. 

Section  III.— BRACK YUR A. 
Family. — CoRYSTiDiE. 

Thia  polita.  Leach. 

One  specimen  was  obtained  on  the  western  end  of  the 
Constable  Bank,  near  Llandudno,  from  a  depth  of  six  to  seven 
fathoms,  during  the  cruise  of  the  "  HysBna,"  May  23rd,  1885. 

Corystea  cassivelaunus,  Penn. 
Along  the  coast  from  Hilbre  Swash  to  Menai  Straits. 

Family.-^LBUCOSUDiB. 

Ebaiia  inierosa,  Penn. 
EbeUia  pennantii,  Leach. 

Off  the  south  end  of  the  Isle  of  Man,  one  male  specimen. 

Ebaiia  tumefacta,  Montagu. 
Ebaiia  hryerii.  Leach. 

0£^  the  south  end  of  the  Isle  of  Man,  two  female  speci- 
mens. 
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Ebalia  cranchii,  Leach. 

Off  the  soatb  end  of  the  Isle  of  Man,  one  male  specimen. 
It  seems  doabtfal  whether  the    last    two    species   are 
distinct. 

Family. — GoNOPLAOiDis. 

Oonoplax  angvlata,  Fabr. 
One  specimen  has  occurred  at  Sonthport  (C.  H.  Brown). 

Family. — Pinnothbridjb. 

Pinnotheres  piaum,  Penn. 
In  Mnssel  shells. 

Family. — Portttnidjb  . 

Carcinus  mcenas,  Linn. 
Very  abundant.      Is  there  any  reason   why   Portunus 
carcinoides  (Einahan,  in  Nat.  Hist.  Review,  1857),  should 
not  be  referred  to  this  species  ? 

Portwaus  pvber,  Linn. 
Point  of  Ayr,  one  specimen,  1878. 

P&rtunus  arcuatus,  Leach. 
Month  of  the  Dee ;  Colwyn  Bay.     Not  common. 

PoTtunus  depurator,  Linn. 
Very  abundant,  three  to  seven  fathoms. 

Portumts  pusiUus,  Leach. 
Off  Port  Erin,  Isle  of  Man,  one  specimen. 

Portvmnus  latipes,  Penn. 
Beach,  Penmaenmawr  (B.  D.  D.) 

Family. — ^Eriphidjb. 

Pilvmnvs  hirteUus,  Linn. 
Great  and  Little  Ormes  Heads ;  Puffin  Island,  seven  to 
fifteen  fathoms ;  Bar  of  Dee. 

p 


226       LIVBRPOOL  MARINE   BIOLOGY   OOMMITTBB   RBPOBT. 

Family.— Canosida. 

Ca/ncer  paguruB,  Linn. 
Rhos  Bay;  common,  bnt  small. 

■ 

Family. — ^Pabthbnopida. 

Ev/rynome  aspera,  Penn. 
One  specimen  was  obtained  off  Puffin   Island,  from  a 
depth  of  fifteen  fathoms,  daring  the  cruise  of  the  "  Hyena,'* 
May  24th,  1885 ;  off  the  south  end  of  the  Isle  of  Man, 
August,  1885. 

Family. — Maiida  . 
Stenorynchus  rostratus^  Linn. 

Stenorynchui  phalangium,  Penn. 

Very  common  in  stony  places,  five  to  ten  fathoms. 

Achaus  cranckUf  Leach. 
Off  Port  Erin,  Isle  of  Man,  twenty  fathoms  (L.  Adams). 

Inachys  dorsettensis,  Leach. 
Off  Port  Erin,  Isle  of  Man ;  one  specimen. 

Hyas  aranevSy  Linn. 
Off  Little  Ormes  Head,  seven  to  ten  fathoms. 

Hyas  coarctattuf.  Leach. 
Stony  places,  five  to  ten  fathoms. 
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DISTRICT. 

By  W.  B.  Halhbd. 

This  group  does  not  appear  to  have  hitherto  engaged 
mneh  attention  in  this  locality,  the  only  previous  record  of 
examples  fonnd  in  the  Liverpool  Bay  being  in  Mr.  Byerley's 
FoM/na^  published  in  1866,  where  only  two  species  are  men- 
tioned, namely,  Vycnogonum  Utortde  and  Nymphon  gracile, 
which  latter  title,  as  a  convenient  name  for  all  long-legged 
Pycnogonida,  seems  generally  to  have  satisfied  observers  who 
have  lacked  the  time  or  the  interest  to  make  carefal  examina- 
tions, and  to  mark  the  distinct  differences  which  characterise 
the  various  genera  of  this  interesting  group  of  animals. 

The  L.M.B.  G.  dredging  investigations  of  this  first 
season  enable  us  to  add  to  the  brief  list  at  least  five  addi- 
tional species,  to  wit : — 

Ph4>aAehUidivm  femoTotvmf  Rathke. 

Phoxichilus  spinoms,  Montagu. 

Achelia  echinata,  Hodge. 

Achelia  hispida,  Hodge. 

PaUene  brevirostriSf  Johnston, 
and  doubtless  future  work  in  the  locality  will  still  further 
extend  the  number. 

As  no  complete  detailed  description  has  ever  been  given 
of  the  British  Pycnogonida,  it  is  necessarily  a  laborious  and 
somewhat  difficult  matter  to  trace  the  history  of  the  various 
species,  and  identify  the  specimens  correctly.  Fortunately, 
Dr.  Hoek's  "  Challenger "  Report,  recently  published,  gives 
a  list  of  all  known  species  of  the  group,  with  references  to 
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previous  records ;  bat  these  records  are  widely  scattered,  and 
not  all  available.  The  more  important  of  the  references  are 
given  below,  under  the  head  of  the  species  to  which  they  refer. 

Some  specimens,  found  both  off  the  Isle  of  Man  and  off 
Puffin  Island,  have  the  characteristics  of  Mr.  H.  Goodsir*s 
Pephredo  hirsuta^  a  species  which  has  never  been  sufficiently 
described.  On  account,  however,  of  the  uncertainty  as  to 
the  exact  characters  of  Goodsir's  species,  it  is  deemed  better 
to  place  the  specimens  provisionally  under  the  title  of 
**  Nymphan  gracUe,'*  a  species  to  which  they  are  at  least 
closely  allied. 

Some  of  the  specimens  of  Pycnogonids  collected  had 
masses  of  ova,  or  embryos,  attached,  all  apparently  in  a 
very  early  stage  of  development. 

It  is  to  be  hoped  that  the  investigations  of  the  Liverpool 
Marine  Biology  Committee,  during  the  coming  summer,  may 
lead  to  the  acquisition  of  a  larger  number  of  specimens 
belonging  to  this  interesting  but  obscure  group.  The  British 
Pycnogonida  seem  to  be  still  very  imperfectly  known.  They 
require  to  be  thoroughly  examined,  the  species  in  some 
cases  re- described  and  figured,  and  the  synonymy  cleared  up. 
This,  however,  cannot  be  satisfactorily  done  until  a  consider- 
able collection  has  been  obtained. 

In  the  arrangement  and  nomenclature  of  species,  I  have 
followed  Hoek's  Report  upon  the  ''  Challenger"  Pycnogonida 
{Zool.  ChaU.  Exp.,  Part  x,  1881).  The  four  families 
recognised  by  Hoek  (NymphonidsB,  Colossendeids,  Palle- 
nidsB,  and  PhoxichilidsB).  are  all  represented  in  the  Liverpool 
Bay  collection. 

Family  I. — Nymphonidjb. 

Nymphon  gracile  (?),  Leach. 

Nymphon  gmoiie.  Leach,   ZooL   MUc.^   vol.  i,   p.  46,  .1814; 
Hoek,  '*  Challenger*'  Report,  p.  20. 

This  species  is  recorded  by  Mr.  Byerley  as  being  in  most 
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rocky  pools  at  Hilbre,  New  Brighton,  &e.  That  may  have 
been  so  in  1866»  bnt  it  is  certainly  not  the  case  now.  How- 
ever, it  is  really  very  doabtfdl  what  species  was  meant  by 
Nymphon  graciUf  as  that  name  has  been  applied  by  natural- 
ists to  a  number  of  the  commoner  species  of  Nymphonidaa 
and  the  allied  families  indiscriminately. 

Under  this  species  may  be  placed  provisionally  some 
specimens  obtained  both  off  the  south  end  of  the  Isle  of  Man 
(fifteen  fathoms)  and  also  off  Puffin  Island  (eleven  to  thirteen 
fathoms),  which  show  some  of  the  characteristics  of  Peph^ 
redo  hirgiLta,  a  species  described  briefly  by  H.  Goodsir  in 
1842.  Goodsir's  specimen  was  from  the  Isle  of  Man,  but  it 
has  not  been  found  since,  and  its  position  and  relations  are 
still  very  uncertain.  The  Liverpool  Bay  specimens  appear  to 
have  more  than  three  joints  in  the  palpus,  and  therefore  ought 
not  to  belong  to  the  genus  Pephredo.  The  examination  of 
more  material  from  this  neighbourhood  is  much  to  be  de- 
sired, as  it  may  result  in  the  clearing  away  of  the  existing 
doubts  as  to  Mr.  Goodsir's  species. 

Family  11.— Golobsbmdbida. 

Achelia  echinata,  Hodge. 

Aehelia  echinata,  Hodge,  Ann.  and  Mag,  of  Nat.  Hist.,  3rd 
series,  vol.  ziii,  p.  116,  1864 ;  and  Hoek,  **  Challenger " 
Report,  p.  36. 

One  example  of  this  Pycnogonid  was  obtained  during  the 
cruise  of  the  "  HyaBna,"  on  24th  May,  1885.  It  has  all  the 
characteristics  of  Hodge's  description.  The  species  has 
previously  been  found  at  the  Isle  of  Man,  as  well  as  at  a  few 
other  points  on  the  English  coast. 

AcheUa  hispidaf  Hodge. 

Aehslia  hUpida,  Hodge,  Ann.  and  Mag.  of  Nat.  Hist.,  8rd 
series,  vol.  xiii,  p.  116,  1864 ;  and  Hoek,  **  Challenger " 
Report,  p.  27. 
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Two  specimens^  found  during  the  cruise  of  the  "  Hyana,** 
appear  to  be  referable  to  this  species,  which  has  only  been 
previously  found  on  the  Cornwall  coast.  Hoek  doubts 
whether  this  is  a  good  species. 

Fanuly  UL — Pallbnid^. 

PaUene  breviro§tnB,  Johnston. 

PdUem  brevirostriit  Johnston,  Mag,  of  Zool.  and  BoL,  vol.i, 
1887  ;  and  Hoek,  " Challenger"  Report,  p.  80. 

A  single  specimen  of  this  spedes  was  found  off  Spanish 

Heady  Isle  of  Man,  depth  20  fiftthoms. 

PhaxichUidium  femaratum  (?),  Bathke. 

Nymphan  femoratum,  Bathke,  Naturh.  8eUk,  Skr,^  voL  i.  p. 

201,  1799. 
Oritkjfia  eoedm^a,  Johnston,  Mag.  of  Zool  and  Bot.^  toL  i,  p. 

878, 1887. 
PhoxiMUdxMm   femoratum    (Bathke),    Hoek,   "Challenger" 

Beport,  p.  82. 

One  of  the  specimens  dredged  off  PuflBn  Island  during 
the  cruise  of  the  "Hyadua"  belongs  undoubtedly  to  the 
genus  Phoxichilidimmt  and  is  probably  the  Orithyia  coceinea 
of  Johnston,  which  Hoek  regards  as  the  same  species  as 
Bathke's  Nymphon  femoratum.  A  further  examination  will, 
however,  be  necessary  before  the  matter  can  be  settled  oon- 
dusiyely. 

An  immature  specimen^  obtained  off  Port  Erin,  lata  of 
Man,  from  a  depth  of  twelve  frthoms,  probably  belongs  to 
this  genus,  but  cannot  be  refemd  to  its  proper  spedea. 

Family  IV.— PnoxiOHiLmA. 

PhoxiehUMM  fpjnonu,  Montagu. 

PhaUmgimm  tpinomm^  Montagu,  Lmm.  TVonMct.,  voL  ix,  p.  100, 

180v**, 
PkoxickOn*  9]^nMm  jMontaga),  Hoek, '^flialkiMger*'    B^ort, 

p.  35 
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Three  apecimens  of  this  species  were  obtained  daring 
the  dredging  expeditions,  one  male  and  one  female;  brought 
ap  near  PufSn  Island  from  a  depth  of  fourteen  fathoms, 
during  the  cmise  of  the  "  HysBna/'  on  May  24th,  1886 ; 
and  one  female,  dredged  oS  Port  Erin,  Isle  of  Man,  from 
fifteen  fathoms,  in  Angnst,  1886. 

The  Pnffin  Island  specimens  had  been  preserved  in  glyce- 
rine, and  shewed  well  the  characteristic  colour  of  the  species 
(purple  red),  but  this  colour  was  lost  in  the  other  specimen, 
which  had  been  preserred  in  alcohol. 

On  the  male  specimen,  obtained  in  May,  ova  in  large 
quantity  were  attached  to  the  legs. 

Pycnogonum  litorale,  Strom. 

Pludangium  litoraU,  Strom,  Phyt.  og  (Eean.  B$$kr„  de.,  Soroe, 
1762. 

Pycnogonum  lit&rale  (Strom) »  Kroyer,  Bidrag  til  Kundihdby 
Nat,  Tid.  Ny.  Raekke,  toI.  i,  p.  136, 1846;  Hoek,  *•  Chal- 
lenger'* Report,  p.  86. 

This  well  known  and  widely  distributed  species  is  fairly 
common  in  Liverpool  Bay.  It  is  recorded  by  Byerley  as 
being  ''abundant  amongst  seaweed  and  Zoophytes  where 
there  are  patches  of  rock.'* 

It  has  been  taken  by  members  of  the  Liverpool  Marine 
Biology  Committee,  during  1886,  on  the  rocks  at  Hilbre 
Island,  and  in  the  neighbourhood  of  Penmaenmawr. 
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REPORT  on  the  TESTACEOUS  MOLLUSCA*  of  the 

L.M.B.C.  DISTRICT. 

Bt  B.  D.  Dabbishibb. 

DariDg  the  past,  their  first  season,  the  Committee's 
operations  have  necessarily  been  tentative  only.  At  best,  a 
dredge  80  inches  wide,  dragged  for  twenty  minutes,  at 
intervals  of  from  half  a  mile  to  two  miles  or  more  apart, 
over  anselected  and  unknown  bottom,  subject  to  unknown 
conditions  of  tidal  or  fluviatile  influence,  can  exhibit  only 
the  merest  glimpses  of  a  fauna,  and  few  indeed  of  accurate 
biological  history.  And  the  repetition  of  such  a  day's  work 
at  various  times  during  the  quiet  days  of  summer,  over 
different  grounds,  scarcely  adds  quality  to  the  '' research." 
Moreover,  the  Committee's  district  is  characteristically  want- 
ing in  rocky  shores  or  bottom,  and  consequently  in  the 
vegetable  growths  on  which  many  MoUusca  feed. 

The  Committee  has  endeavoured  to  systematize  specific 
observation  at  Hilbre  Island  (which  is  of  red  sandstone  rock), 
and  has  already  recognised  the  special  gains  of  repeated 
visitation  and  record. 

It  is  to  be  hoped  that  a  similarly  thorough  examination 
of  other  particular  localities  will  become  part  of  their  work,  or 
will  be  undertaken  by  individual  naturalists.  The  nature  of 
the  sea  bottom  has  to  be  ascertained,  mapped,  apportioned, 
and  studied,  and  the  varying  conditions  of  submarine 
equilibrium  duly  noted — partly  by  the  help  of  actual  survey 

*  The  Nndibranohiata  are  diMUBsed  in  a  separate  Report  (see  p.  267) ; 
and  the  speeimenB  of  Cephalopoda  oollected  by  the  L.  M.  B.  0.  have  been 
examined  by  Mr.  Hoyle,  of  the  '*  Ohalleoger  "  Office,  Edinburgh,  who  baa 
fnmiBhed  me  with  the  notes  forming  the  supp] omental  Report  on  the 
Cephalopoda  fonnd  at  p.  278. —  [Ed.] 
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in  regular  linesy  and  partly  by  means  of  the  experience  of 
fishermen. 

When  information  of  this  kind  is  accessible,  the  Com- 
mittee or  volunteers  can  select  localities  where  the  conditions 
of  habitat  can  be  carefully  observed,  and  the  assemblage  of 
animals  and  their  life  histories  definitely  studied  on  the  scale 
at  which  the  Committee  aims.  If  the  naturalists'  investi- 
gation is  to  assume  any  real  completeness,  such  researches 
must  in  many  cases  moreover  be  repeated,  not  only  month 
after  month,  but  at  dawn,  at  noon,  at  sunset,  and  at 
midnight. 

For  really  effective  work  of  the  kind  they  contemplate,  the 
Committee  cannot  long  dispense  with  the  employment  of  a 
special  steamer  and  trained  assistance.  It  is  to  be  hoped  that 
the  narrative  of  what  they  have  already  done  may  help  to 
bring  about  such  an  extension  of  their  apparatus.  As 
necessary  a  development  must  eventually  be  the  establish- 
ment of  a  laboratory. 


With  regard  to  the  Testaceous  Mollusca,  the  actual 
experience  of  the  Committee  has  been  so  slight  that  they  can 
only  ofiiar  a  few  memoranda  rather  than  a  detailed  report. 

The  observations  hitherto  made  have  been  only  experi- 
mental, and,  it  is  only  too  true  that,  except  at  and  near 
the  shore  at  Hilbre  Island,  if  there  are  any  spots  between 
Formby  Point  and  Puffin  Island  where  Molluscs  flourish, 
the  Committee  have  not  yet  been  fortunate  enough  to  find 
them.  A  certain  assemblage  of  dead  shells,  with  a  few 
living  ones,  was  observed  whenever  the  dredge  was  used, 
but  the  number  of  species,  and  indeed  that  of  specimens, 
has  been  disappointing  so  far. 

In  what  follows  there  has  been  no  attempt  to  record  the 
name  of  every  species  of  which  a  dead  shell  was  found  (except 
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in  §  8),  but  only  to  set  down  the  more  notable  oeenrrenoes 
and  a  few  observations.* 

The  matter  in  the  reporter's  hands  is  offered  as  follows : 

(1.)  A  list  of  notable  species  taken,  alive  or  dead,  during 
any  of  the  Committee's  expeditions,  including  Mr.  Thompson's 
Penmaenmawr  and  Professor  Herdman's  Isle  of  Man  shells. 

(2.)  Some  notes  by  collectors  on  particular  species  at 
different  places  on  the  shores  of  the  Committee's  district. 

(8.)  A  table  of  local  lists  within  the  same  district. 


(1.)  Thb  Committbb's  List. 

The  Committee  dredged  on  the  9th  of  May  in  Hilbre 
Swash ;  and  on  the  24th,  25th,  and  26th  of  May  (from  the 
"  HysBna  ")  off  Llandudno,  in  the  Menai  Straits,  and  round 
Puffin  Island;  and  again  on  the  20th  of  June  off  Hilbre 
Island  and  Point  of  Ayr. 

They  have  had  several  special  excursions  for  shore  work 
on  Hilbre  Island  at  low  water,  and  two  or  three  members 
explored  at  Hoylake,  and  at  Blundellsands  and  Waterloo; 
while  Mr.  Thompson  worked  continuously  at  Penmaenmawr 
and  in  dredging  round  Puffin  Island-  Professor  Herdman 
dredged  and  searched  the  shores  at  the  south  end  of  the 
Isle  of  Man,  for  some  weeks  in  July  and  August. 

LAM  ELLI  BRANCH  I  ATA. 

Anomia  ephippium^  L. 
Off  Port  Erin,  Isle  of  Man. 

*  It  is  a  qneBiion  how  long  dead  Bhells  may  drift  about  on  a  sandy  ahore, 
buried  and  washed  ont  again.  A  shore  may  be  fnU  of  shells  of  many  yean* 
deposit.  On  the  other  hand,  it  seems  eertain  that  the  moltitode  of  eonniiy 
people  and  children  who  take  shells  home  do  reaUy  dispose  of  snoh  aeeoma- 
lations.  At  Soathport,  Turritella  terebra  on  the  beaoh,  and  Helix  nemoraiu 
on  the  sandhills,  are  yery  moeh  less  eommon  than  they  used  to  be. 
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Anomia  pateUiformii,  L. 
Valves,  14  fatbomB,  north  of  Pnffin  Island. 

Ostrea  eduiia,  L. 
Single  old  specimens  in  Menai  Straits,  and  off  Penmaen- 
mawr,  and  off  Pnffin  Island. 

Pecten  pusio,  L. 

Pecten  vwriuB^  L. 

Pecten  tigriniLs,  Mlill. 

Dead  valves  of  these  species,  off  Puffin  Island,  north,  and 
off  the  south  end  of  the  Isle  of  Man.  Young  specimens  of 
P.  varius  were  also  found  at  Port  Erin,  and  also  valves  of 
P.  tigrintts,  var.  costata, 

Pecten  operctdariSf  L. 
Small  specimens  dredged  on    Constable  Bank,   Menai 
Straits,  off  Penmaenmawr,  and  off  Puffin  Island,  and  at  Port 
Erin,  Isle  of  Man,  but  not  one  full-grown  one. 

Lima  loscombii,  Sow. 
Valves   off  Great   Ormes  Head,  and    at  south  end  of 
Isle  of  Man. 

lAma  eUiptica,  Jeff. 
Valves  off  south  end  of  Isle  of  Man. 

MytU/us  edviUs,  L. 

Occurs  in  large  beds  in  the  estuary  of  the  Conway  River, 
and  at  various  places  on  the  shore,  and  in  deeper  water  east 
and  west  of  Great  Ormes  Head. 

Mytiius  ha/rhatus^  L. 
Off  Puffin  Island,  alive,  amongst  a  mass  of  dead  shells. 

Modiola/ria  marmorata,  Forbes. 
Port  Erin,  Isle  of  Man. 

Ntumla  nucleus,  L. 
Dredged  off  south  end  of  Isle  of  Man. 
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Pectuncvius  glyeimeris,  L. 

Valyes  and  young  specimens  dredged  off  Port  Erin  and 
Port  St.  Mary,  Isle  of  Man. 

Cardium  echifuUum^  L. 
Penmaenmawr. 

Cardium  norvegicum,  Speng. 

Yonng  shells  living  in  Mehai  Straits,  and  off  sontb  end  of 
Isle  of  Man. 

Astarte  sulcata,  Da  G. 
Two  specimens  from  Port  Erin,  Isle  of  Man. 

Venus  fasciaixi,  Da  G. 
Living  with  the  last. 

Venus  casina,  L. 
Living,  both  large  and  small,  off  Port  Erin,  Isle  of  Man. 

Venus  gallina,  L. 

One  large  old  specimen  and  several  smaller,  from  Port 
Erin  and  Port  St.  Mary,  Isle  of  Man.  They  are  rather  pale 
in  colonr.  Gommon  at  low-water  at  Penmaenmawr  and 
Sonthport. 

Venus  exoleta,  L. 
Large  valves  were  dredged  off  Port  Erin,  Isle  of  Man. 

Venus  ovata,  Penn. 
Dead  valves,  fonrteen  fathoms,  off  Puffin  Island,  N. 

Tapes  puUastra  (perforans),  Mont. 
At  Hilbre  Island. 

Tapes  virgineuSf  L. 
Port  Erin,  Isle  of  Man. 

Tellina  donadna,  L. 
Fourteen  fathoms,  off  Puffin  Island. 

TeUina  baUhica,  L. 

New  Brighton,  Port  Erin,  &o.  Everywhere  on  sandy 
shores. 
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» 

Psammolna  teUineUa,  Lam. 

One  large  and  well-oolonred  shell  taken  living  in  Menai 
Straits. 

Psammobia  ferroensis,  Ghem. 

Valyes.  Oocars  alive  and  fine,  in  channels  at  low-water, 
near  Penmaenmawr. 

Mdctra  solida,  L. 

Not  nnfreqaent  off  Constable  Bank,  Menai  Straits,  and 
north  of  Puffin  Island,  living,  old  and  young,  many  charac- 
teristic and  fine  specimens ;  also,  off  Port  Erin,  Isle  of  Man. 

Mdctra  solida^  var.  elliptica. 
Young,  from  Port  Erin,  and  off  Great  Ormes  Head. 

Mactra  stultorum,  L. 

With  the  last,  but  not  so  common  or  so  fine.  Valves 
common  on  Waterloo  Shore. 

Lutraria  elliptica^  Lmk. 

Valves  frequent  at  Penmaenmawr,  and  occur  at  South- 
port. 

Scrohicularia  prismaiicay  Mont. 
A  few  valves  off  Puffin  Island,  N. 

ScrobictUaria  alba,  Wood. 
Living  specimens  rare,  and  dead  valves  frequent  with  the 
last.  Extremely  abundant  on  the  Bed  Wharf  Bay  sands. 
Sometimes,  in  summer,  a  ridge  of  these  shells,  quite  fresh, 
but  without  the  animal,  will  lie  on  high-water  mark  for  very 
many  yards. 

Thrada  prcetenuis^  Pult. 
Port  Erin,  Isle  of  Man.     Dredged  alive. 

Corbtda  gibba,  Olivi. 

During  cruise  of  '*  HysBua,"  six  miles  off  Great  Ormes 
Head,  fourteen  fathoms. 
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Mya  binghami,  Tnrton. 
One  alive  in  n  erevice  at  the  base  of  AUyawkunf  from 
fourteen  fathoms,  north  of  Poffin  Island. 

Mya  a/renaria,  L. 

Abnndant  in  mad  at  Bagillt,  and  sometimes  eaten. 
Large  specimens  used  to  be  obtained  alive  in  the  Mersey. 
This  species  is  now  spreading  and  multiplying  northwards 
from  Crosby,  in  muddy  places.  It  is  sold  for  food  at 
Crosby. 

Saxicava  rugasa,  L. 
Same  locality,  and  also  common  on  Laminaria,  off  Port 
St.  Mary,  Isle  of  Man. 

Pholas  crispata,  L. 
In  red  sandstone  rock,  at  Hilbre  Island,  up  to  about  two 
inches  in  length. 

SOAPHOPODA. 

Dentalium  entale,  L. 
Alive,  off  south  end  of  Isle  of  Man.     Dead,  trawled  off 
Red  Wharf  Bay,  seven  to  eight  fathoms.     Not  uncommon  on 
beach  at  Penmaenmawr  and  Southport. 

POLYPLACOPHORA. 

Chiton  cancellatus,  Sow. 
Off  south  end  of  Isle  of  Man. 

Chiton  alius,  L. 
Off  south  end  of  Isle  of  Man. 

Chiton  cinerevs,  L. 

Off  south  end  of  Isle  of  Man.  Also  in  Menai  Straits  and 
at  Penmaenmawr.    Very  common. 

Chiton  Uevis,  Mont. 
Off  south  end  of  Isle  of  Man.     Also  in  Menai  Straits. 
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GASTROPODA. 

Patella  imlgata,  L. 
Common  on  shore  at  Port  Erin. 

Helcion  pellucidum,  L. 
On  Laminaria,  Port  St.  Mary,  and  Golwyn  Bay. 

Emarginvlafiasura,  L. 
Port  Erin. 

FisiureUa  graca,  L. 
Off  south  end  of  Isle  of  Man. 

Trochm  magus^  L. 

Seyeral  large  specimens  of  the  (Manx)  coarse  pallid  form, 
from  near  Port  Erin. 

Trochvs  cinera/rius,  L. 

Port  Erin  and  Port  St.  Mary,  on  the  shore,  large.      Bar 
of  Dee,  Golwyn  Bay,  Great  Ormes  Head. 

Trochvs  tumidvs,  Mont. 
Off  sonth  end  of  Isle  of  Man. 

TrochuB  zizyphintLS,  L. 
Alive,  off  south  end  of  Isle  of  Man. 
Alive,  with  Mactra  solida,  off  Great  Ormes  Head,  seven 
to  eight  fathoms. 

PhasianeUa  puUuSf  L. 
Off  south  end  of  Isle  of  Man. 

Vehitina  lavigata,  Penn. 
Off  Port  Erin,  etc.,  Isle  of  Man. 

Aporrhais  pespelicani,  L. 
Off  north  end  of  Isle  of  Man,  ten  to  twenty  fathoms. 

Buccinum  undatum,  L. 
Very  common  all  along  the  Welsh  coast,  living  at  and 
below  low-water. 
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Murex  erinaceus,  L. 
Off  Port  St.  Mary,  etc.     Fine  specimens  dredged  in 
Menai  Straits,  off  Puffin  Island. 

Natica  ccUena,  Da  Costa. 
Natica  alderi^  Forbes. 

Fu8U8  aniiquus,  L. 
From  sonth  end  of  Isle  of  Man. 
Off  Great  Ormes  Head,  seven  to  eight  fathoms. 

Pusus  gra^cUis,  Da  Gosta. 
Dead,  both  localities  with  last  species.     Alive,  off  the 
Little  Ormes  Head  (A.  0.  W.) 

Trophon  muricatus,  Strom. 
Off  sonth  end  of  Isle  of  Man. 

Trophon  barvicensis,  John. 
Young,  Port  Erin,  Isle  of  Man. 

Mangelia  turricula,  Mont. 
Living,  Port  Erin,  and  also  off  Penmaenmawr. 

Mangelia  ntbukiy 
Port  Erin,  Isle  of  Man. 

Philine  aperta^  L. 
Off  Penmaenmawr,  living. 

Cyprcea  europaa,  Mont. 
Off  Penmaenmawr,  and  off  south  end  Of  Isle  of  Man ; 
adult  and  young. 

Aplyaia  punctata,  Guv. 
Off  Port  Erin,  Isle    of  Man,  ten   to  twenty   fathoms, 
common. 

PleurobranchuB  membranaceua,  Mont. 
South  end  of  Isle  of  Man,  shore,  common  in  some  places. 

[For  the  list  of  Gephalopoda  see  end  of  Special  Notes, 
p.  246.— Ed.] 
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(2.)  Special  Notes.   • 

Anomia  patelUformis  and  Pecten  ptmo  occnr  fireqnently 
as  dead  yalyes  of  yery  old  individnals  on  the  beach  at  Pen- 
maenmawr,  telling  of  some  oyster  bed  within  reach  of  the  shore 
currents.    The  oyster  bed  may  have  ceased  to  exist  for  years. 

Pecten  maximus,  L.  Dead  valves  occasionally  at  Pen- 
maenmawr. 

MytUus  eAulxB,  Tonng  and  small  pellncid  shells  some- 
times clothe  the  large  stones  at  low  water  at  Blackpool,  where 
large  shells  are  seldom  found. 

Since  the  railway  very  greatly  increased  the  export  into 
Lancashire,  etc.,  of  mnssels  from  Conway  Bay,  the  average 
size  has  greatly  decreased.  Some  years  ago,  large  quantities 
of  mussels  were  raked  up  in  Conway  Bay,  and  boiled  in  huts 
on  the  east  shore  to  get  seed  pearls.  These  were  bought  by 
a  traveller  at  4s.  per  oz.  A  woman  could  earn  12s.  per  week 
at  this  harvest  (see  Lcmd  and  Water,  Oct.  15,  1872).  The 
trade  has  ceased,  but  large  masses  of  blue  shells  (which  have 
been  described  as  raised  sea  bottom)  remain  above  the  shore. 

Mytilus  modiolus,  L.  Sometimes,  in  summer,  a  number 
of  specimens  of  this  animal  will  be  thrown  up  on  Penmaen- 
mawr  beach,  alive,  often  enclosing  Pinnotheres  pisum. 

Cardium  echinatwn  occurs  fresh  and  fine  at  Penmaen- 
mawr  and  at  Southport,  but  I  have  never  seen  the  animal, 
and  do  not  know  where  it  lives  (D.) 

Cardium  edide  is  largely  collected  on  Conway  and  Lavan 
sands,  and  on  the  banks  off  Bagillt  and  Holywell,  and  at 
Southport  and  Blackpool. 

A  curious  variation  of  habit  arises  when  young  cockles 
get  amongst  mussels,  and,  being  anchored  by  the  byssus 
threads  of  the  latter  animal,  grow  and  develop  freely  with- 
out being  buried  in  sand,  as  well-bred  cockles  should  be. 
These  open-water  cockles  produce  a  circular,  delicate,  and 
very  pretty  variety  of  shell  (Conway  Bay). 
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Cyprina  islandica  has,  not  nnfreqaently,  been  found  alive 
in  the  channels  between  banks  of  the  Lavan  Sands,  off 
Llanfairfechan  (probably  oast  out  from  some  of  the  seagoing 
hookers  as  they  are  cleaned  np  while  ronning  in  to  Bangor). 

In  one  such  shell  was  found  a  fine  specimen  of  JfoZa* 
eobdella  gros»a,  A  workman  at  Penmaenmawr,  who  ate 
Cyprina,  was  said  to  have  been  badly  **  mussellod.'* 

Venm  Imcta,  Pult.,  and  V.  ezoUta,  L.  Valves  occur  at 
Penmaenmawr. 

Ventis  fasciata.    Common  at  low-water,  at  Beaumaris. 

Tapes  virgineus  occurs  on  the  beach  at  Penmaenmawr 
and  Golwyn,  and  dredged  off  Llandudno  and  Conway. 

Tapes  puUastra  is  common  on  the  same  beaches,  but  I 
have  not  found  its  habitat  (D.). 

Tapes  decussaius.  The  like  remarks  as  to  this.  Large 
valves  occurred  in  a  kitchen  midden  on  the  Ormes  Head,  at 

« 

Gwyfyd,  near  Llandudno. 

Ludnopsis  uncUUa,  Penn.  Occurs  fresh,  but  without 
the  animal,  at  Penmaenmawr. 

TeUina  erassa,  valves  found  at  Golwyn  Bay. 

CeraUsolen  legumen  and  Solen  vagina,  both  species  some- 
what localised  occur  in  abundance  and  well  grown  in  the  low 
water  channels  below  Penmaenmawr.  The  former,  and  a 
small  form  of  Solen  ensis,  very  abundant  at  Southport. 

Mactra  sttdtorum.  Very  common  and  large  at  South- 
port  and  Blackpool,  where  they  used  to  be  eaten  boiled  or 
raw.  Sometimes  immense  quantities  of  young  shells  are 
cast  up  along  high-water  mark,  quite  fresh,  but  without  the 
animals. 

Solen  peUticidus  is  dredged  fine  in  Conway  Bay,  four  to 
six  fathoms. 

Thrada  convexa,  dead  valves  occur  occasionally  on  the 
beach  at  Southport.  I  have  dredged  fresh  valves  (but  not 
the  mollusc)  off  Whitehaven  (D.). 
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Thrada  pwpyracea  is  often  thrown  np  on  the  beaoh  at 
Penmaenmawr  in  considerable  numbers,  bnt  I  have  neTer 
fonnd  it  at  home  (D.). 

Mya  truneata  liyes  in  the  channels  below  Bangor,  in  stink- 
ing black  mnd,  growing  large,  bnt  discoloured  in  the  shell. 

A  form,  greatly  abbreviated,  occurs  within  the  influence 
of  the  Conway  Biver. 

Sometimes  large  numbers  are  thrown  up  by  the  sea  on 
Golwyn  sands,  with  the  chitinous  siphon  cases  quite  perfect, 
but  the  animal  altogether  gone. 

Saaieava  rugosa,  which  is  extraordinarily  abundant  in 
the  limestone  on  Puffin  Island  and  Anglesey  tidal  rocks,  may 
sometimes  be  dredged  amongst  dead  shells  in  Conway  Bay  of 
a  large  size  and  free  growth. 

Pholas  crispata.  This  shell  occurs  rarely  at  Southport, 
and  more  frequently  from  Point  of  Ayr  to  Bhyl  and  Abergele 
as  yery  worn  dead  valves  of  large  size.  It  lives  in  the  red 
sandstone  rock  at  Hilbre  Island,  where  it  grows  to  about  two 
inches  in  length. 

A  prolonged  search  at  last  found  this  animal  living  in 
abundance,  and  of  very  great  size,  in  coarse  sandy  mud  near 
Beaumaris.  Specimens  measuring  8*4  inches  are  not  un- 
common, and  8*7  inches  and  8*8  inches  have  occurred  to  me. 
I  have  found  shells  of  this  species,  subfossil,  at  Bracklesham 
Bay  4*2  inches  long  (D.). 

Pholoi  Candida.  A  curious  distribution  of  valves  along 
the  shore  from  Southport  past  Formby  Point  was  noticed. 
North  of  the  Point,  one  valve  was  common  and  the  other 
rare;  southward,  the  latter  valve  was  the  common  one. 
Experiment  proved  that  this  separation  was  probably  due  to 
the  behaviour  of  a  shell,  so  peculiarly  shaped  and  balanced, 
in  the  prevailing  tidal  flux,  as  it  brought  the  valves  up 
from  low-water.  Great  colonies  in  blue  clay  at  low-water  at 
Blackpool,    Sometimes  eaten  boiled. 
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Chiton  JoBcieularis  occnrs  of  large  size  amongst  stonea 
west  of  Bedwharf  Bay,  Anglesey. 

Helcion  peUucidvm  occnrs  of  large  size  amongst  Lami' 
naria  on  Pnffin  Island. 

Tectwra  testudinalis  occnrs  rarely  amongst  shingle  at  low 
water  at  Fleetwood. 

Crepidula  fomicata,  L.,  has  been  fonnd  amongst  the 
shells  of  Ostrea  virginica,  Gmel.,  of  which  vast  nnmbers  were 
planted  (apparently  in  yain)  on  the  shore  near  Beanmaris. 

Natica  alderi^  lives  and  grows  large  in  channels  near  low 
water  below  Penmaenmawr. 

LKimeUaria  perspicua^  "L.,  nnder  stones  at  Bagillt. 

Velutina  laevigata,  dredged  in  Menai  Straits. 

Aporrhais  pe9pelicani.  Common  on  the  beach,  Bed  Wharf 
Bay,  and  fonnd  from  Formby  to  Blackpool.  At  Sonthport 
sometimes  with  the  animals. 

Fusus  antiquus.  The  large  form  of  this  moUnso,  with  its 
fine  white  shell,  measuring  7*6  to  8  inches  in  length,  is  said 
by  Mr.  Je£Ereys  to  be  *'  peculiar  to  the  Cheshire  coast.'*  It  is 
certainly  fished  by  men  from  Menai  Bridge  on  the  way 
to  Fleetwood,  whither  they  take  large  quantities  to  be  sold  for 
bait.  It  would  be  a  fit  object  for  the  Committee  to  aim  at 
to  find  where  this  Fusus,  our  largest  testaceous  mollusc  and 
our  most  beautiful  shell,  is  actually  at  home,  and  to  inyesti- 
gate  the  conditions  of  his  life  there. 

FtLsus  gracilis  is  washed  up  abundantly  on  Bed  Wharf 
beach.  * 

Fusus  propinquus  also. 

Fusus  jeffreysianus  also  has  occurred  on  the  same  shore. 

Cylichna  cyUndracea,  Penn.  Beach,  Penmaenmawr  and 
Sonthport. 

Actaon  tomatiUs,  L.  Frequent  on  the  beach  (dead)  at 
Penmaenmawr  and  Sonthport. 

Scaphander  lignarius,  L.  Beach,  Bed  Wharf  Bay  and 
Sonthport. 
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CEPHALOPODA. 

Ommastrephe$  sp.  ?  A  fine  specimen,  taken  25  m.  S.E. 
of  Douglas  Head,  was  bronght  quite  fresh  to  the  Liverpool 
Mnsenm,  in  April,  1860  (T.  J.  Moore). 

Loligo  media^  L.,  of  which  four  specimens  were  captured 
on  May  28rd  off  the  Constable  Bank,  near  Llandudno,  during 
the  cruise  of  the  ''  Hysena,"  is  common  in  the  Menai  Straits, 
frequent  in  the  dredge,  and  in  the  fishing  wires,  and  not 
uncommon  when  the  ''seine"  is  drawn  on  Penmaenmawr 
sands  on  a  summer  evening.  Dredged  at  Leasowe  (T.  J. 
Moore). 

Bunches  of  spawn,  differing  from,  but  similar  to,  that  of 
L.  wlgoHs,  occur  on  Penmaennlawr  beach. 

Loligo  wigaris,  L.,  is  taken  in  the  fishing  wires  in 
Menai  Straits. 

Bosiia  macrosoma,  Delle  Gh.,  has  been  taken  alive  at 
Southport  after  a  S.W.  storm ;  and  has  been  found  at  Rhyl 
and  Bagillt,  by  Mr.  A.  0.  Walker.  Also  at  Bed  Wharf  Bay, 
Anglesey  (D.).  Also  at  New  Brighton,  and  at  Egremont 
(T.  J.  Moore). 

Sepia  officinalis,  Linn.  The  shell  is  drifted  on  shore 
occasionally  from  Penmaenmawr  to  Southport.  One  indivi- 
dual was  brought  to  the  Liverpool  Museum  alive,  twenty 
yeiurs  ago.  It  swam  in  the  tank  with  great  rapidity,  struck 
the  end  violently,  and  died  immediately  (T.  J.  Moore). 

Sepia  biserialis  has  been  found  at  Southport.  Mrs.  Plant 
found  a  number  of  the  shells  at  Gymmeran  Bay,  on  the 
west  coast  of  Anglesey. 

Octopus  vulgaris,  Lmk.  A  large  female  was  taken  in 
the  Albert  Dock,  Liverpool,  September,  1854  (T.  J.  Moore). 

Eledone  cirrosa,  Lam.,  is  not  infrequent  amongst  the 
stones  at  ]ow  water  at  Great  Ormes  Head.  In  1885,  one 
large  specimen  was  found  alive  on  Hilbre  Island,  and  a 
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young  specimen  was  dredged  to  the  north  of  Poffin  Island. 
It  has  been  found  seTend  times  at  Colwyn  Bay,  by  Mr.  A.  0. 
Walker.  Foond  at  Seacombe,  and  at  New  Brighton,  and 
frequently  brought  to  the  Liverpool  Museum  alive  by  local 
fishermen  (T.  J.  Moore). 

Sepiola  aUantica,  D'Orb.  Six  specimens  were  dredged 
in  the  Menai  Straits  on  May  24th»  and  one  small  specimen 
was  obtained  on  May  26th|  north  of  Puffin  Island.  One 
specimen  was  dredged  off  Point  of  Ayr  in  June.  Frequent 
in  the  fishing  wires  in  the  Straits  (A.).  Frequently  brought 
alive  to  the  Liverpool  Museum  (T.  J.  Moore). 
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(8.) 

COMPARATIVE  TABLE  OF  OGCUBRENCE  OF  THE 

SPECIES. 

Explanation. 

a.  abwndanl,     o.  common,    r.  rare.    i.  only  occasional  individuals. 
D.  dead  shells.     L.  living.      +  occurrence  only. 

Menai  Straits,  Bridges  to  Penmaenmawr. — ^Dr.  T.  Aloook, 
B.  D.  D.,  and  A.  0.  Walker. 

North  of  Pnffin  Island,  Bedwharf  Bay.— Prof.  E.  Forbes, 
British  Marine  Zoology,  British  Association,  1860, 
and  B.  D.  D. 

Liverpool,*  inolading  Dee  Month. — Mr.  Byerley,  Literacy 
a/nd  Philosophical  Society  of  Liverpool,  Proceedings, 
viii,  1868-4.  Mr.  T.  J.  Moore,  Mr.  F.  Archer,  and 
others. 

Formby  and  Sonthport. — Mr.  G.  B.  Brown,  in  Dr.  Nichols* 
Southport,  1861,  and  Naturalists^  Scrap  Book, 
Liverpool.    Dr.  Alcock  and  B.  D.  D. 

Blackpool  and  Fleetwood. — ^B.  D.  D. 

Isle  of  Man  (Sonth). — ^Prof.  Herdman. 

Isle  of  Man  (North). — Prof.  E.  Forbes,  Malacologia 
Monensis. 

Glacial  Drift. — Moel  Tryfaen  and  Blackpool,  from  Mr. 
Shone's  paper.  Geological  Soc.  Q.  J.,  May,  1878. 
Liverpool  and  Wirral,  by  Mr.  G.  H.  Morton,  F.G.S., 
and  from  Mr.  Beade's  paper,  Q.  J.  Q.  S.,  Feb.,  1874. 

*  The  indioation  of  freqaeney  in  the  Liverpool  eolornn  is  not  of 
certainty,  as  Mr.  Bjrerley's  notes  do  not  in  eveiy  ease  deal  with  that 
question. 
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REPORT  on  the   NUDIBRANCHUTA  of  the 

L.  ii.  B.  0.  DISTRICT. 

Bt  W.  a.  Hbrdman,  D.So.,  F.L.S., 

PBorauom  OF  hatuial  hiitobt  di  wnrmMam  ooixaaa,  xjtbbpool. 

This  region  of  the  Irish  sea  has  an  abundant  Nadibranch 
fauna,  and  one  spot  in  the  neighbourhood  of  LiverpooU 
namely,  Hilbre  Island,  is  justly  celebrated  as  being  the 
original  locality  for  Antiopa  hyalina,  and  sonie  other  rare 
forms,  and  also  on  account  of  the  number  of  other  species 
found  on  its  shores. 

Mr.  Byerley,  in  1866,  gave  a  list  of  twenty-two  species 
of  Nudibranchs,  illustrated  by  a  coloured  figure  of  Antiopa 
hyalina.  This  list  included  seyeral  very  rare  forms  which  had 
been  first  discovered  by  himself  and  by  Mr.  Price,  and  had 
been  described  by  Messrs.  Alder  and  Hancock,  in  their  Ray 
Society  Monograph.* 

A  few  years  later  (1860),  Dr.  Collingwood  published  lists 
of  the  Nudibranchiate  Mollusca  of  the  Mersey  and  the  Dee 
in  file  Annals  and  Magazine  of  Naiural  History  A  Dr. 
Collingwood  recorded  twenty-eight  species. 

I  am  indebted  to  Mr.  J.  Price,  of  Chester,  for  having 
very  kindly  placed  at  my  disposal  his  MS.  notes  on  the 
Fauna  of  the  Estuary  of  the  Mersey,  dating  back  as  far  as 
1840;  some  of  the  records  of  species  given  below  are  on 
Mr.  Price's  authority. 

*  «•  British  Nndibnuiehiftte  MoUiuoa/'  1844-1855. 
t  See  this  Tolnme,  p.  25.— Bd. 
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NUDI  BRANCH  I  ATA. 
Sub-order.— ACANTHOBRANOHIATA. 

Family. — Dobidtdm. 

Archidoris  *  tuberculata,  Gavier. 
This  speoiea  is  not  ancommon  in  ibis  neighbourhood. 
Byerley  records  it  from  Hilbre  Island,  Caldy  Blacks,  and  the 
rocks  at  New  Brighton.  It  is  very  variable  in  size  and 
colouring.  Alder  and  Hancock  state  that  a  specimen  five 
inches  in  length  was  obtained  by  Mr.  Price  on  the  coast  of 
North  Wales  in  1862.  It  has  been  taken  by  the  Committee 
frequently  at  Hilbre  Island,  and  other  places  in  the  neigh- 
bonrhood. 

It  was  found  frequently  on  the  rocks  at  Port  Erin,  Lsle  of 
Man,  during  August. 

Archidoris  johnstoni,  Alder  and  Hancock. 
One  specimen  was  found  by  Mr.  Byerley,  at  Hilbre  Island, 
in  1861.     Mersey  and  Dee,  once  or  twice  (CoUingwood). 

Archidoris  flammea.  Alder  and  Hancock. 
This  rare  species  was  dredged  by  Prof.  Ed.  Forbes  off 
Ballaugh,  Isle  of  Man,  from  a  depth  of  twenty-five  fathoms. 

LamelUdoris  bHameUata,  Linnsdus. 
Recorded  by  Byerley  and  by  Price  from  New  Brighton, 
Hilbre  Island,  &c.  Byerley  states  that  the  large  brown 
variety  is  sometimes  plentiful  on  the  rocks  at  Hilbre,  while 
**  a  smaller  and  lighter  coloured  variety  is  abundant  on  the 
dock  wall  at  Woodside,  and  along  the  Cheshire  side  of  the 
Mersey."  Mr.  Price  informs  me  that  this  species  used  to  be 
of  particularly  large  size  at  Tranmere.  It  spawns  in  March, 
and  disappears  from  the  shore  at  the  end  of  May. 

*  Bergh,  in  his  Report  upon  the  **  Challenger  "  Nudihranchiata,  replMes, 
for  reftsons  there  explained  (toe.  cit.,  p.  84)»  the  Linnmrn  Dorit  by  the  new 
generic  title  ArthidorU^  whioh  Ihaye  adopted. 
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LameUidoria  depressaf  Alder  and  Hanooek. 
Mr.  Byerley  states  that  be  once  met  with  a  speeimen  of 
this  small  species  at  Hilbre  Island. 

« 

LameUidoris  proxima,  Alder  and  Hancock. 
This  species  was  first  discovered  on  the  Birkenhead  shore 
by  Mr.  Price.  He  .informs  me  that  he  fonnd  it  abnndalit 
and  spawning,  on  Febniary  21st,  1845.  Mr.  Byerley  records 
that  it  was  extremely  common  on  the  shore  between  Egre- 
mont  and  New  Brighton  in  August,  1866.  He  has  also 
taken  it  freely  at  Hilbre  Island,  and  had  met  with  white  and 
yellow  Tarieties. 

Aca/nthodoria  pUosa,  MtiUer.* 

This  species  is  not  uncommon ;  Byerley  records  it  from 
*'  Hilbre  Island,  Caldy  Blacks,  and  other  rocky  places."  He 
dso  mentions  having  obtained  a  deep  purplish-black  variety 
at  Hilbre;  this  is  the  Dork  nigricwns  of  Fleming,  it  has 
been  taken  in  the  Firth  of  Forth.* 

The  ordinary  light-coloured  form  of  Acanthodoris  pilosa 
has  been  found  several  times  lately  at  Hilbre  Island  by  the 
Committee. 

Acanthodoris  qiuidrangtdata,  Alder  and  Hancock. 
Doris  iubquadrata,  Alder  and  Han. 

The  second  specimen  known  of  this  rare  species  was 
found  by  Mr.  Byerley  and  Mr.  Webster  at  Caldy  Blacks, 
and  was  examined  and  named  by  Mr.  Alder. 

Family. — PoLYOBRiDiE . 

Ooniodoris  nodosa^  Montagu. 
Isle  of  Man  (Forbes). 
Penmaen-rhos  and  Llandrillo  Bay,  North  Wales  (Price.) 

*  See  Leslie  and  Herdman,  The  Invertebrate  Fauna  of  the  Firth  of  Forth, 
Edinburgh,  1S81,  p.  108. 
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Ooniodoris  cagtanea,  Alder  and  Hanoook. 
A  fine  specimen  of  this  rare  BpedeB,  1^  inoheB  in  length 
and  of  rather  a  dark  colour,  was  dredged  in  AogoBty  1885» 
between  Port  St.  Mary  and  Spanish  Head,  Isle  of  Man,  from 
a  depth  of  twenty  fathoms ;  bottom,  Nollipore.  I  dredged  a 
similar  specimen  a  few  years  ago  in  deep  water  off  Holy  Isle, 
Lamlash  Bay,  Arran. 

Triopa  claviger,  Miiller. 

This  species  has  been  dredged  by  Forbes  off  the  Isle  of 
Man. 

Polycera  Ussoni^  d'Orbigny. 

Mr.  Byerley  dredged  one  specimen  of  this  species  on  the 
north  coast  of  Wirral  in  1862. 

Polycera  ocellata,  Alder  and  Hancock. 
Frequently  taken  at  Hilbre,  Egremont,   and  elsewhere 
(Byerley). 

Polycera  quad/rilineata^  MiiUer. 
Fonnd  at  the  Isle  of  Man  (Forbes). 

Ancula  cristata^  Alder. 
This  species  is  common  in  this  neighbonrhood,  especially 
at  Hilbre  Island.  It  has  been  recorded  by  Price  and  by 
Byerley  from  varions  points  on  the  coast.  It  was  taken  at 
Hilbre  Island  on  May  17th,  June  18th,  and  July  11th ;  and 
was  dredged  in  Hilbre  Swash  on  May  9th. 

Specimens  folly  one  inch  in  length  have  been  found  at 
Hilbre. 

Sub-order.— POLYBRANCHIATA. 

Family.— TniTONnDiB. 

Tritonia  hombergi,  Cnvier. 

Forbes  dredged  large  specimens  of  this  species  from 
twenty-five  fathoms  off  the  north  coast  of  the  Isle  of  Man. 
He  found  two  varieties,  of  which  the  yellow  one  was  larger 
than  the  purple,  and  attained  a  size  of  six  inches. 
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One  Bpedxnen  of  this  spedes  was  found  at  Hilbre 
(S.  Archer).  Byerley  records  it  as  having  been  also  found 
upon  the  western  shore  of  the  Mersey,  near  the  entrance 
of  the  river .    Mersey  and  Dee,  occasional  (GoUingwood). 

TriUmia  pUbeia,  Johnston. 

Dredged  north  of  Wirral  (Byerley).  Mersey  and  Dee, 
occasional  (Collingwood). 

This  species  was  fonnd  on  Hilbre  Island  at  low-water 
mark  on  May  17th,  1886 ;  and  was  dredged  in  Hilbre  Swash 
on  May  9th. 

Family.— DBNnaoNOTiDJB. 

Dendronotm  arbarescenB,  Muller. 

This  large  and  very  beantifQl  species  is  nsnally  one  of  the 
commonest  Nndibranchs  at  Hilbre  Island.  In  mid-winter  I 
have  fonnd  it  in  great  abundance  creeping  oyer  the  stones 
and  seaweeds  close  to  low-water  mark.  In  some  of  the 
L.  M.  B.  G.  expeditions  to  Hilbre,  in  early  summer,  on  the 
other  hand,  very  few  specimens  were  found ;  but  later  on,  in 
July,  Dendronotus  was  again  abundant.  Mr.  Price  and  Mr. 
Byerley  record  it  from  Hilbre,  New  Brighton,  and  Woodside 
Slip,  but  say  that  it  is  (1866)  by  no  means  so  abundant  as  in 
former  years.  I  am  inclined  to  think  that  these  variations  in 
the  abundance  of  this  species  at  Hilbre  are  due  to  a  habit  of 
migrating  periodically  from  the  shore  into  deep  water.  It  is 
intended  in  future  expeditions  of  the  L.  M.  B.  G.  to  Hilbre 
Island  to  make  careful  observations  upon  the  relative 
abundance  of  this  and  other  species. 

Recorded  from  the  Isle  of  Man  by  Forbes. 

This  species  was  dredged  during  the  cruise  of  the 
**  Hyena  "  off  the  Great  Ormes  Head,  from  a  depth  of  seven 
to  eight  fathoms,  and  was  obtained  during  August  between 
Port  St.  Mary  and  Spanish  Head,  Isle  of  Man,  from  a  depth 
of  twenty  fathoms. 
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Family. — Mblibidjb. 

Doto  eoronataf  Gmelin. 

Taken  at  Woodside  (Price).  Mersey  and  Dee,  veiy 
common  (Gollingwood).    Isle  of  Man  (Forbes). 

This  species  is  not  uncommon  now  at  Hilbre  Island, 
although  at  the  time  when  Byerley's  Faima  was  written  it 
had  only  been  found  once  in  the  neighbourhood. 

It  was  dredged  in  August  off  the  south  end  of  the  Isle  of 
Man,  near  Port  Erin. 

It  was  obtained  during  the  cruise  of  the  **  HysBua  "  off 
the  north  end  of  Puffin  Island,  from  a  depth  of  eleyen  to 
thirteen  fathoms,  on  May  24th;  it  was  found  at  Hilbre 
Island  on  June  18th,  and  was  dredged  in  Hilbre  Swash  on 
May  9th. 

Doto  fragiUs,  Forbes. 

Forbes  first  found  this  species  off  the  Manx  coast  in  deep 
water,  and  described  and  figured  it  in  his  Malacologia 
Monenm  (1888)  under  the  name  of  MelibaafragUis. 

It  was  dredged  during  the  cruise  of  the  **  HysBua  "  off 
the  north  end  of  Puffin  Island,  from  a  depth  of  eleven  to 
thirteen  fathoms,  on  May  24th ;  and  also  off  Port  Erin,  and 
between  Port  St.  Mary  and  Spanish  Head,  Isle  of  Man, 
during  August,  from  depths  of  fifteen  to  twenty-five  fathoms. 

Family. — Pbootonotid*  . 

Antiopa  cristatap  Delle  Ghiaje. 
This  species  is  recorded  from  the  Menai  Straits  by  Mr. 
Alder ;  and  from  the  Dee  by  Dr.  Gollingwood. 

Antiopa  hyalinat  Alder  and  Hancock. 

This  rare  species  was  first  found  in  July,  1861,  by  Mr. 

Byerley  and  Mr.  Price,  junior,  who  each  picked  up  a  single 

specimen  at  Hilbre  Island.    In  August,  1864,  Mr.  Byerley 

found  another  fine  specimen  in  the  same  locality,  and  sent 
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it  to  Mr.  Alder  for  examination  and  description.  The  species 
has  since  been  found  at  Hilbre  Island  by  Mr.  Higgins ;  and 
Mr.  T.  J.  Moore  informs  me  that  he  has  also  found  two 
specimens  there. 

It  is  figured  by  Byerley  in  his  Fauna  (p.  46). 

Family. — Eolidida. 

EoUs  papulosa^  Linn. 

Recorded  by  Byerley  from  Hilbre,  Caldy  Blacks,  New 
Brighton,  &o.  The  small  light -coloured  variety  formerly 
described  as  a  distinct  species,  under  the  name  of  Eolis 
obtusalU,  by  Alder  and  Hancock,  was  found  by  Mr.  Byerley 
at  Hilbre  and  at  Egremont.  Mr.  Price  informs  me  that  it 
used  to  be  found  at  Woodside  slip. 

This  species  has  been  taken  several  times  during  the  last 
year  at  Hilbre  Island. 

Eolis  alauca,  Alder  and  Hancock. 
Dredged  off  Beaumaris,  Menai  Straits  (Alder  and  Han- 
cock). 

Facelina  corQnata,  Forbes. 

Recorded  by  Byerley  from  Hilbre  Island,  Egremont,  &c. ; 
and  by  Price  from  Seacombe. 

This  is  a  common  species  in  the  neighbourhood.  Some- 
times a  large  number  of  specimens  may  be  found  creeping 
over  the  stones  at  Hilbre  Island.  It  was  collected  at  Hilbre 
Island  on  May  17th,  and  June  18th,  1886. 

FlabelUna  drummandi,  Thompson. 

Recorded  by  Byerley  as  the  commonest  species  of  the 
neighbourhood.  Seacombe  (Price).  Mersey  and  Dee,  very 
common  (Collingwood). 

It  is  frequently  found  in  abundance  at  Hilbre  Island. 

Alder  and  Hancock  describe  a  remarkable  variety  of  this 

8 
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species  from  the  Menai  Straits,  opposite  Bangor,  liaving  the 
branchial  processes  of  a  sage  green  colour. 

CorypkeUa  lineata,  Lovdn. 

Isle  of  Man  (Forbes).  Dredged  from  shallow  water, 
DoQglas,  Isle  of  Man  (Alder). 

Two  specimens  of  this  species  were  dredged  daring 
Angast  off  Port  Erin,  Isle  of  Man,  from  a  depth  of  fifteen 
fathoms. 

Caryphelia  gracilis,  Alder  and  Hancock. 

Menai  Straits  (Alder). 

One  specimen  of  this  rare  species  was  dredged  daring  the 
cruise  of  the  "  HysBna "  off  the  north  end  of  Paffin  Island, 
from  a  depth  of  eleven  to  thirteen  £Eithoms,  on  May  24th. 

CorypheUa  landsbwrgi,  Alder  and  Hancock. 
The  second  specimen  known  of  this  rare  species  was 
found  in  1849,  by  Mr.  Byerley,  at  Hilbre.    Another  speci- 
men of  probably  the  same  species,  but  much  larger  sise,  was 
found  in  the  same  locality  in  June,  1858. 

CorypheUa  rufibranchiaUs,  Johnst. 
Recorded  by  Dr.  Collingwood  as  being  not  uncommon  in 
the  Mersey  and  the  Dee. 

Cavolina  concinna,  Alder  and  Hancock. 
'*  Mersey ;     common     (the    second    known    locality)  '* 
(Collingwood). 

Cavolina  olivacea,  Alder  and  Hancock. 
"  Dee ;  once  taken  '*  (Collingwood). 

Cavolina  amoena,  Alder  and  Hancock. 
One  specimen  of  this  small  Eolid  was  dredged  off  Port 
Erin,  Isle  of  Man,  in  August,  1886,  from  a  depth  of  fifteen 
fathoms. 
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CamWna  cmrawtiaea.  Alder  and  Hancock. 
Mr.   Pric6y    Mr.    Byerley,  and   Dr.    Collingwood    have 
fonnd  this  species  occasionally  at  Hilbre,  Woodside,  New 
Brighton,  &o. 

Cofoolina  a/renicoiaf  Forbes. 
This  species  was  dredged  in  1844  by  .Prof.  Forbes  off 
Anglesey,  at  the  entrance  to  the  Menai  Straits,  from  a  depth 
of  ten  fathoms,  on  a  weedy  bottom. 

CavoUna  vmdis^  Forbes. 

First  discovered  by  Prof.  Forbes  on  AnUnnxdana^  dredged 
from  deep  water  off  the  Manx  coast. 

Cuthona  nana^  Alder  and  Hancock. 
This  species  was  coUected  on  Jnly  11th,  1886,  at  Hilbre 
Island,  daring  one  of  the  expeditions  of  the  L.  M.  B.  C. 

Oalvina  pida,  Alder  and  Hancock. 

Found  occasionally  at  Hilbre  and  Egremont  (Byerley). 
Mersey  and  Dee,  not  nncommon  (Collingwood).  Menai 
Straits  (Forbes).     Off  Bed  Wharf  Bay,  May  26tb,  1886. 

This  species  was  dredged  off  Port  Erin,  Isle  of  Man,  in 
August,  from  a  depth  of  fifteen  fathoms. 

Qalmna  tricolor,  Forbes. 
Eubra/nchua  tricolor,  ForbeSt  McUacologia  Monerme,  p.  5. 

Off  Isle  of  Man,  twenty  fathoms,  and  off  Anglesey 
(Forbes). 

This  large  and  beautiful  species  was  first  found  by  Prof. 
Ed.  Forbes  in  September,  1886,  off  the  Manx  coast,  at  a. 
depth  of  twenty  fathoms,  and  is  described  and  figured  in 
his  Malacologia  Monerms  under  the  name  of  Evbranchus 
tricolor.  Since  then  it  has  been  found  at  various  places  on 
the  west  coast,  and  is  not  uncommon  in  the  neighbourhood 
of  Lamlash  Bay,  Arran. 

One  large  specimen  was  dredged  during  August,  between 
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Port  St.  Mary  and  Spanish  Head,  Isle  of  Man,  from  a  depth 
of  twenty  fathoms. 

Tergipes  despecta^  Johnston. 

Several  specimens  of  this  small  Eolid  were  found  on  Jane 
13th  by  the  L.  M.  B.  G.  adhering  to  Zoophytes  at  the  north 
end  of  Hilbre  -Island,  near  low-water  mark ;  the  small 
kidney-shaped  masses  of  spawn  were  abundant.  It  was 
found  again  at  Hilbre  Island  on  July  11th. 

The  species  has  been  recorded  from  Ghurth  Ferry,  Bangor, 
North  Wales,  by  Alder  and  Hancock ;  and  from  the  Mersey 
by  CoUingwood. 

Tergipes  exigua.  Alder  and  Hancock. 
This  species  was  found  along  with  the  preceding  one  at 
Oarth  Ferry,  Bangor,  North  Wales,  by  Alder  and  Hancock. 
It  is  also  recorded  by  Dr.  Gollingwood  as  being  rare  in  the 
Mersey. 

Embletonia  pallida^  Alder  and  Hancock. 

This  rare  species  was  discovered  amongst  seaweed  on  the 
shore  at  Birkenhead  in  the  spring  of  1864,  and  sent  for 
description  to  Messrs.  Alder  and  Hancock. 


As  the  Nudibranchs  are  not  included  in  the  distributional 
tables  of  tHe  Mollusca  on  pp.  247  to  266,  a  table  is  here 
appended  showing  the  distribution  of  the  above  noted  species 
in  the  three  parts  of  the  L.  M.  B.  C.  district  in  which  they 
have  been  collected  and  recorded.  The  first  column  includes 
Hilbre  Island ;  and  the  second  takes  in  the  entrance  to  the 
Menai  Straits  and  the  coast  of  Anglesey. 

Probably  the  greater  number  of  species  recorded  from  the 
Mersey  district  is  mainly  due  to  that  region  having  been  so 
thoroughly  investigated  by  Mr.  Price,  Mr.  Byerley,  Dr. 
Gollingwood,  and  other  naturalists  of  this  neighbourhood. 
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NX7DIBBAN0HIATA. 

BitaArjrof 

th8ll«XM7.    ^ 

Norlh  Wales. 

IileofMan. 

Archidoris  tuber ctUata 

X 

X 

X 

A.john$t<mi         

X 

A*flamMea 

X 

LameUidoris  bilameUata 

X 

L*  depressa 

X 

L.  proxifna 

X 

Accmihodoris  pUosa 

X 

A.  qtuid/rangviata 

X 

QcmiodAyrii  nodosa     ... 

X 

X 

Q,  easta/nea         

X 

Triopa  cUwiger 

, 

X 

Polyeera  lessoni 

X 

P.  oceUata           

X 

P.  quadriUneata 

X 

Anctda  cristata 

X 

X 

Tritonia  hombergi      

X 

X 

T.pUbeia 

X 

Dendronotus  arbor escens 

X 

X 

X 

Doto  coronata 

X 

X 

X 

D.fragiUs           

X 

X 

Antiopa  cristata         

X 

X 

A,  hyalina           ... 

X 

Eolis  papulosa          

X 

E,  glauca            ... 

X 

Fa4:elina  coronata      

X 

FlabeUina  drummondi 

X 

X 

CorypheUa  Imeata    ... 

X 

C.  gracilis 

X 

C.  landsburgi 

X 

C,  rujibranchialis 

X 

Cavolina  condnna     ... 

X 

C  olivacea 

X 

C.  av/raniiaea 

X 

C.  a/nuxna 

X 

C*  vi/ridis 

X 

C.  arenieola 

X 

Cuthona  na/na           

X 

Qalvinapieta 

X 

X 

X 

O.  tricolor           

X 

X 

Tergipes  despecta 

X 

X 

T.  exlgua 

X 

Embletofiia paUida    ... 

X 
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NOTES  on  the  CEPHALOPODA  Collected  by  the 
L.  M.  B.  C.  during  the  Summer  of  1886** 

Bt  W.  E.  Hotlb,  M.A.,  M.B.C.B.,  F.B.B.E., 

HATUBAUIT   TO   THE   *' OHALUIirOBB "  XXPBOITIOS   OOMMISnOV,  aOZaBUWIB. 

Eledone  cirroaa  (Lamarck),  d'Orbigny. 

1770.    8spia  octopodia  (?),  Pennant,  Brit,  ZooL,  Tol.  it.,  p.  &9, 

pi.  zxviii,  fig.  44. 
1799.     Oetopus  eirrhottu,  Lmk.,  Mem,  8oo.  Hi$U  Nat.  ParU. 

t.  i,  p.  21,  pL  i,  fig.  2. 
1853.    Eledone  eirrhostu,  Forbes  and  Hanley,  Brit.  MolL^ 

▼oL  iy,  p.  211,  pi.  KKx,  fig.  4 ;  pi.  mmm,  fig.  I. 
1869.    Eledone  eirrota,  Jefteys,  Brit.  Oonch.^  voL  ▼,  p.  140, 

pL  Tii,  fig.  2. 

Two  specimeQS  (both  females)  were  placed  in  my  hands 
for  examination,  one  labelled  ''  Hilbre  Islandt  low  water, 
1886,"  the  other  ''  Hyiena,  May  24,  1886." 

This  species  is  the  commonest  Octopod  of  the  northern 
British  shores,  and,  indeed,  of  those  of  the  north-west  of 
Enrope  generally.  The  males  are  distinguished  by  having 
the  third  or  ventro-lateral  arm  of  the  right  side  modified  into 
a  spoon-shaped  copolatory  organ.  The  males  should  be  care- 
fully looked  for  in  future  expeditions,  because  Steenstmpt 
has  described  a  peculiar  modification  of  the  tips  of  the  other 
arms,  which  it  is  very  important  should  be  confirmed, 
because  his  specimen  was  not  in  good  condition.  The 
suckers  cease  a  few  millimeters  from  the  extremity^  wd  wch 
is  replaced  by  a  pair  of  minute  cirri. 

*9or  the  complete  record  of  the  OephAlopodA  see  Biepoft  op  the 
MoUnaoa,  p.  246.— Eo. 

t  K.  danek.  Videntk.  SeUk.  8kHv.,  Bk.  W,  Bd.  !▼,  p.  206,  T»t.  ii,  fig.  6  : 
for  translatioD,  see  Ann.  Mug.  Nat.  Httt.,  leriee  2,  vol.  jx,  p.  102. 
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This  faet  woald  haye  an  important  bearing  on  the 
question  of  the  identity  of  this  species  with  the  Eledane 
aldrovcmdi  of  the  Mediterranean,  which  closely  resembles  it, 
but  has  the  tips  of  the  arms  like  those  of  Eledane  moachaia. 

Eledone  PennanUi  and  Eledone  Aldrovandi  of  Maogil- 
livray,'*'  found  near  Aberdeen,  are  probably  both  referable  to 
this  species,  but  the  latter  is  rather  doubtful;  it  cannot, 
however,  be  referred  with  more  probability  to  any  other. 

Sepiola  aUantiea,  d'Orbigny. 

1889.    Sepiola  aOaniUa,  d'Orb,  Oeph.  ac^t.,  p.  286  ;  Sepiolet,  ^1. 
iv,  figs.  1-ia. 

1868.  Sepiola  atiantiea,  Forbes  and  Hanley,  Britith  Moll., 

p.  217,  pi.  MMM,  fig.  2. 

1869.  Sepiola  BondsUti,  Jeffireys,  Brit.  Ooneh,^  yd.  v,  p.  186 

(paT$). 

Three  female  specimens,  labelled  **  May  24,  1886." 
This  species  has  been  confused  with  Sepiola  Rondeliti, 
Leach,  by  most  British  naturalists ;  even  by  one  so  eminent 
as  the  late  Dr.  Qwyn  Jefireys.  He  remarks,  that  **  the  male 
[of  S.  Rondeliti]  is  Sepiola  atiantiea  of  d'Orbigny,'*  a  state- 
ment that  is  absolutely  without  foundation,  as  both  sexes  of 
both  species  are  known,  and  both  in  the  present  one  bear  the 
numerous  rows  of  suckers,  on  the  tips  of  the  ventral  arms, 
which  are  characteristic  of  the  species; 

All  the  three  specimens  submitted  to  me  had  been  pre- 
served in  picric  acid,  a  re-agent  which,  in  future  expeditions 
should  be  avoided  for  Cephalopoda. 

LoUgo  media  (Linn6),  Thomson. 

1767.    Sepia  msdia,  Liim,  Sy»t.  Nat^  ed.  xii,  p.  1096. 

1799.    Loligo  gubuUUaj  Lmk.,  Mem.  Soc.  Hist.  Nat.  Parii,  t.  i, 

p.  16. 
1844.    LoUgo  fnsdia,  Thomson,  Eep.  Brit  Auoe.,  p.  248. 
1849.     Teiithit  parva,  Gray,  Brit.  Mtu.  Oat.  MoU.,  vol.  i,  p.  76. 

*  Moll  Anim.  Scot.,  pp.  81,  82, 1843. 
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1851.    LoUgo  marmora,  Ver.,  Ceph.  MedU,,  p.  95,  pL  xxxvii. 
1863.    LoUgo  marmora  and  L.  tnedia^  Forbes  and  Hanley,  Brit. 
Moll ,  vol.  iv,  p.  228-280,  pi.  qqq.  figs.  1,  2 
1869.     Loligo  tnsdia,  Jeffreys,  Brit.  Conch,,  vol  v,  p.  132. 

Two  BpecimenBy  labelled  "  May  26  and  24,  1886/'  one 
male,  one  female. 

Of  the  two  specimens  examined,  one  has  the  caudal 
extremity  produced  into  a  slender  tapering  process  several 
centimetres  long,  while  in  the  other  it  terminates  in  a  point 
only  about  one  centimetre  lon^;  such  differences  in  the 
form  of  the  body  are  frequent  in  this  species,  and  have  led 
previous  observers  to  establish  new  species  based  in  error  on 
this  character.  Verany's  Loligo  marmora,  for  example,  is 
only  one  of  the  short*bodied  individuals,  and  was  recognised 
by  d'Orbigny  as  a  female.  It  has  been  suggested  that  the 
difference  between  these  two  forms  is  a  sexual  one,  and  this 
is  borne  out  by  the  two  specimens  in  the  present  collection, 
for  while  the  shorter  is  a  female,  the  longer  is  a  male,  and 
has  the  ventral  arm  on  the  left  side  modified  in  the  usual 
way,  that  is,  on  the  distal  half  of  it  the  suckers  are  converted 
into  conical  papillsB.  Steenstrup,'*'  however,  states  that  he 
has  seen  males  and  females  of  both  long  and  short  forms. 

*  Ann.  Mag,  Nat.  Hiit.,  ser.  2,  vol.  zx,  p.  87« 
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REPORT  on  the  TUNICATA  of  the  L.  M.  B.  C. 

DISTRICT. 
Bt  W.  a.  Hsbdmam,  D.do.,  F.L.S., 

PBOrSUOH  OV  MATUBAL  RIITOBT  III  UllXT>9aiTT  OOLLBOS,  XJTBBFOOL. 

The  great  majority  of  the  Tanioata  disonssed  in  this  Report 
were  obtained  off  the  Soath  end  of  the  Isle  of  Man  during 
Aagnst,  1886.  A  few  species  were  obtained  at  Penmaen- 
mawr,  and  during  the  craise  of  the  "HysBna,"  and  three 
species  were  fonnd  at  Hilbre  Island.  Very  few  Tnnicata 
haye  been  previonsly  recorded  in  this  district.  Byerley,  in 
his  Fauna,  mentions  two  species  of  A$cidia  as  having 
been  fonnd  at  Hilbre  Island ;  and  Forbes,  in  the  Malacologia 
Monensis,  records  five  species  of  Simple  Ascidians  from 
the  shores  of  the  Isle  of  Man.  In  the  British  MoUvsea 
fonr  species  of  Compound  Ascidians,  from  the  same  locality, 
are  added  to  the  list.  Thus,  the  previous  records  in  all 
amount  to  eleven  species. 

The  present  Report  deals  with  forty-seven  species,  of 
which  at  least  two  are  new  to  science,  while  seven  have  not 
been  previously  recorded  from  British  seas*  Nineteen  of  the 
species  are  Simple  Ascidians,  twenty-seven  are  Compound, 
and  the  remaining  species  is  the  pelagic  (Hkoplewraflabellum, 
I  am  convinced  that,  long  as  this  list  is,  it  is  still  far  from 
complete.  The  rich  Tunicate  Fauna  of  the  Manx  seas 
requires  a  good  deal  of  further  investigation  before  it  can  be 
said  to  be  thoroughly  known. 

LARVACEA. 
Family. — Appkndiottlabiidjb  . 

Oikopleura  flabeUvm,  J.  Miiller. 

Appendicularia  flagellum,  Huxley,  Phil.  Trans.,  1H51,  part  ii, 
p.  5U6. 
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An  Appendicularia,  which  apparently  belongs  to  this 
species,  was  very  abundant  on  the  sorfiAce  of  the  sea  near  Port 
Erin,  Isle  of  Man,  on  certain  days  in  July  and  Angnst.  It 
was  taken  in  the  tow-net  on  July  SOth,  Angost  Ist,  Angnst 
7th,  Aogast  18th,  Augast  19th,  Angnst  2lBt,  and  on  Angost 
22nd.  All  the  specimens  seem  to  belong  to  the  one  spedes, 
and  they  are  all  of  about  the  same  suse. 

The  British  species  of  the  Appendiculariidaa  have  never 
been  critically  examined,  and  they  are  probably  more 
abundant  than  is  generally  supposed. 

In  1846,  Forbes  and  Mc Andrew  found  a  species  of 
Appendicularia  in  abundance  off  the  north  coast  of  Scotland. 
It  gave  a  red  colour  to  the  surface  water,  and,  from  Forbes* 
figure,*  it  seems  to  have  been  unlike  any  of  the  known 
species ;  it  was  a  short-bodied  form  with  a  cleft  at  the  end  of 
the  appendage.  Huxley,  in  1856,  t  described  specimens  of 
Appendicularia  flabelhim  which  he  had  obtained  in  the 
Bristol  Channel,  near  Tenby.  In  1858,  Allman  found  a 
species  of  AppenMculcuria  in  the  Firth  of  Clyde,  and  Strethill 
Wright  recorded  one  from  the  Firth  of  Forth.  |  Various 
species  from  other  seas  have  been  described  by  G^enbaur, 
Moss,  and  Fol.  In  1874,  Sanders  §  described  two  species,  one 
an  Oikapleuraf  and  the  other  a  FritUlaria,  but  both  apparently 
new  to  science,  from  Torquay  harbour. 

These  are  the  published  records  of  Appendiculariids  in 
British  waters.  A  few  years  ago  Dr.  Sorby,  F.B.S.,  sent  me 
a  large  number  of  specimens,  mostly  of  the  present  species, 
which  he  had  obtained  during  the  cruise  of  his  yacht,  *'  The 
Glimpse,"  round  the  south  coast  of  England;  and  while 
dredging  during  the  last  few  summers  on  the  west  coast  of 

*  Br%H$h  MoUmea,  vol.  i,  pi.  W.,  fig.  1. 

f  Quart.  Joum.  Micro.  Soe.,  Yol.  iy,  p.  181,  1866. 

X  Proe.  B.  8.  Bdin,,  toI.  v9,  p.  1S8, 

I  Monthly  Mieroge,  Joum.  toL  xi,  p.  141. 
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Sootlandy  I  have  taken  AppendionlariidsB  in  the  tow-net  at 
Lamlash  Bay^  Arran,  in  Loch  Fyne,  and  in  the  Sonnd  of 
Mnll.  Mr.  Thomas  Bolton,  of  Binningham,  informs  me 
that  he  has  foond  AppendiaUaria  (species  undetermined)  at 
Brodick  Bay,  Arran,  off  the  pier  at  Llandudno,  at  Tenby, 
and  at  Falmouth.  Dr.  John  Lowe  writes  to  me  that  he 
found  Appendkulcma  flabeUum  in  considerable  quantity  on 
various  occasions,  from  1867  to  1878,  in  the  river  Ouse  at 
King's  Lynn ;  Prof.  Haddon  noticed  the  genus  in  Berehaven, 
on  the  S.  W.  coast  of  Lreland,  in  the  summer  of  1886 ;  Mr. 
W.  H.  Shrubsole  has  frequently  taken  it  with  the  tow-net  at 
Sheemees  in  1886, 1884,  and  some  previous  summers ;  and 
Prof.  Mcintosh,  in  answer  to  a  query  I  sent  to  Nature,  states 
that  Appendiculcma  is  prevalent  in  summer  and  autumn 
along  the  east  coast  of  Scotland. 

A8GIDIACEA. 

ASCIDIiE  COMPOSITJE. 

Family. — BoTBYUiiDiB. 

Polycydvs  savignyi,  Herdman. 

BotryUuB  polyoyduit  Savigny,  Mem.,  p.  202,  1816. 

A  large  species  of  PolycyclvM,  which  appears  to  be  not 
uncommon  in  deep  water  off  the  west  coast,  is,  I  believe, 
identical  with  Savigny's  BotryUus  pohfcychia.  It  is  not  the 
same  species  as  Polycyclus  renierii  (=  BotryUus  stellatuSf 
Benier),  which  has  been  described  by  Lamarck,  and  since  by 
Orube,  Delia  Valle,  and  von  Drasche.*  Whether  this  is  the 
BotryUus  polyq^clus,  Sav.  (?)  of  Alder,!  is  doubtful.  He  des- 
cribes it  as  living  under  stones  within  tide  marks.  My 
specimens  have  always  been  dredged  from  depths  of  from  five 
to  twenty  fathoms. 

*  Bee,  Die  Synoicidien  der  Bueht  von  Bovigno,  p.  18, 1868. 
f  Cat,  Mar.  Moll^  dte,,  Tram.  Tynetide  N.F,C.,  vol.  i,  p.  111. 
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This  species  is  andoabtedly  a  Polyeyclus*  It  forms 
rounded  masses  ap  to  five  cm.  or  more  in  length  and 
breadth,  and  1'6  cm.  in  thickness.  These  colonies  are  noTer 
incmsting,  and  are  usually  jery  slightly  attached  to  a  frag- 
ment of  seaweed  or  a  Zoophyte.  Half  a  dozen  specimens 
were  dredged  off  Bradda  Head,  near  Port  Erin,  on  July  80th, 
1886,  from  a  depth  of  twenty  fathoms,  and  one  colony  was 
dredged  off  the  Halfway  Bock,  near  Port  Erin,  in  August, 
from  a  depth  of  fifteen  fathoms.  This  last  specimen  had 
the  test  of  a  dark  blue  colour  with  brown  Ascidiozooids. 

Several  small  colonies  attached  to  HydraUmania  fakata 
and  other  Zoophytes,  which  were  dredged  during  the  eruise 
of  the  '*  HysBna,"  on  May  24th,  1886,  off  Bangor,  from  a 
depth  of  ten  fathoms,  may  possibly  belong  to  this  species  or 
to  a  closely  allied  one.  They  are  certainly  referable  to  the 
genus  Polycyclus,  but  although  the  colonies  are  small,  the 
Ascidiozooids  are  larger  and  more  conspicuous  than  in  the 
Manx  specimens.  The  internal  structure  seems,  however, 
to  be  much  the  same  in  the  two  cases. 

In  all  the  colonies  the  system  of  vessels  in  the  test  is 
very  well  developed,  and  the  terminal  bulbs  form  conspicuous 
red  or  brown  dots  which  are  clearly  visible  from  the  outside. 
The  tentacles  are  sixteen  in  number,  eight  large  and  eight 
very  small.  The  pigment  masses  which  are  placed  in  the 
mantle  over  the  median  lateral  tentacles  in  PolycycUu 
jeffreysi  are  also  visible  in  the  Manx  specimens.  Some  of 
the  smallest  of  the  ''Hysdna"  specimens  show  pallial 
budding  in  various  stages,  but  no  stolonial  buds  were 
noticed. 

Botrylbis  morio,  Giard  (?) 

I  refer  to  this  species,  with  a  certain  amount  of  doubt,  a 
small  colony  of  BotryUus,  which  was  found  adhering  to 

*  For  the  oharaoiera  of  the  genns,  see  Herdman,  **  Ghallenger  *'  Report, 
•'Tanicata/'  part  ii,  1886. 
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Alg8B  in  a  shore-pool  at  Port  Erin,  Isle  of  Man,  on  Angnst 
26th.  Unfortunately,  Giard,  in  most  of  the  new  species 
which  he  formedi  described  only  the  external  appearance, 
and  especially  the  coloars  ;  conseqnently  it  is  almost  im- 
possible  to  identify  spirit  specimens  from  his  descriptions; 
and  even  in  the  case  of  living  specimens,  on  account  of  the 
great  amount  of  individual  variation  found  in  the  Botryllidie 
it  is  very  desirable  to  have  some  anatomical  characters  to 
supplement  the  surface  markings. 

This  species  is  in  external  appearance  more  like  BotryUuM 
Titom,  or  some  of  the  many  allied  varieties  and  species*  than 
any  other  described  form.  When  living,  the  colony  as  a 
whole  was  of  a  dark  colour.  The  test  was  dull  grey,  marked 
with  opaque  grey  or  white  dots.  The  Ascidiozooids  are  not 
large ;  there  are  from  six  to  twelve  in  a  system,  and  the 
systems  are  not  crowded.  The  colour  of  the  Ascidiozooid 
was  darkish  brown,  with  a  lighter  streak  along  the  centre, 
and  with  distinct  white  tentacles  in  the  branchial  siphon,  of 
which  three  were  more  conspicuous  than  the  fourth.  The 
margins  of  the  common  cloacal  apertures  are  marked  with 
opaque  white  lines. 

Botryllus  smaragdus,  Milne-Edwards.  (PL  VI,  fig.  7.) 
One  large  and  several  smaller  specimens  of  this  species 
were  found  on  the  shore  near  Port  Erin,  during  August. 
Oiardf  states  that  the  specimens  of  this  species  which  he 
examined,  had  the  tentacles  yellow,  and  the  ends  of  the 
vessels  in  the  test  also  yellow.  In  the  manx  specimens 
(when  alive),  the  tentacles  were  white,  while  the  vessels 
had  their  terminal  bulbs  (which  were  particularly  large  and 
conspicuous),  of  a  dark  green  colour.  This  species  is  very 
variable  in  its  colouring,  and  several  tints  of  green  may 
even  be  found  in  the  one  colony. 

*See  Giard,  Archives  de  ZooL  expir.^  t.  1,  p.  629,  1872. 

fLoc.  cit.fp.  626. 
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The  region  at  the  base  of  the  branohial  siphon  in  this 
species  is  shown  in  Plate  YI,  ftg.  7.  The  tentades  are  ci 
three  lengths.  There  are  two  of  the  largest  siie  which  are 
placed  laterally,  and  have  masses  of  pigment  oells  of  a 
greenish  yellow  coloor  at  their  bases.  Those  of  the  next  sise 
are  also  two  in  nnmber,  and  are  dorsal  and  ventral  in 
position,  while  the  smallest  sise  consists  of  a  series  of  fovr 
tentacles  alternating  with  the  others,  bnt  springing  from  a 
line  placed  nearer  to  the  branchial  aperture.  The  dorsal 
tnberole  is  small,  and  is  nearly  circular  in  outline  (PL  YI, 
fig.  7,  d,  t.) ;  there  is  no  distinct  peri-tubercular  area.  At 
the  ventral  edge  the  peripharyngeal  band  turns  very  dis- 
tinctly posteriorly,  to  become  continuous  with  the  edges  of 
the  endostyle  (see  PI.  VI,  fig.  7,  en*) 

BotryUus  violacetiB,  Milne-Edwards. 

This  striking  species  is  fairly  common,  around  the  south 
end  of  the  Isle  of  Man,  and  it  seems  to  extend  further  up 
the  shore  than  any  other  species  of  BotryliuB,  or  than  any 
other  Compound  Ascidians,  except  perhaps  some  of  the 
species  of  Leptoclinimi. 

BotryUus  violaeeus  is  usually  found  attached  to  the  under 
surfaces  of  large  flat  stones  in  tidal  pools,  and  it  often  forms 
colonies  of  very  considerable  size,  several  inches  in  diameter. 
The  colonies  are  always  very  thin,  and  di£5cult  to  detach 
without  tearing.  The  species  is  very  variable  in  colouring, 
and  Giard  "^  has  formed  a  number  of  varieties  based  upon  the 
particular  tint  of  blue  and  the  breadth  of  the  characteristic 
white  lines.  Of  these  the  Manx  specimens  seem  to  belong 
to  the  three  varieties,  cyanua^  scala,  and  nigricans,  and  most 
of  them  are  certainly  var.  scdla,  which  is,  I  believe,  the 
commonest  British  form. 

This  species  has  not  previously  been  recorded  trom  the 
locality.     I  have  found  it  before  at  Lamlash  Bay,  in  the 

*  Arch,  de  ZooL  Bwp6r.f  1. 1,  p.  681. 
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Clyde  difltriet,  and  in  the  Soand  of  Mull.  The  lile  of  Man 
gpeeimens  were  found  on  the  shore  at  Port  Erin,  and  at 
Bay-ny-Carrickey,  near  Port  St.  Mary. 

Botryllua  achlosseri,  Pallas. 
This  species  is  not  nnoommon  on  the  shores  of  the  south 
end  of  the  Isle  of  Man.    It  was  taken  at  Port  Erin  and  at 
Bay-ny-Carriekey,  attached  to  Fucus,  and  under  stones  near 
low  water  mark,  and  in  tidal  pools. 

Botryllua  gemmem^  Savigny. 

Recorded  by  Forbes  {BriL  MoU.)  as  having  been  found 
by  himself  at  Ballaugh,  Isle  of  Man,  adhering  to  stones  at 
low  water. 

BotryUus  pruinonu,  Oiard  (?). 
A  few  colonies  obtained  under  stones,  near  low  water 
mark,  at  Port  Erin  and  Baj-ny-Carrickey,  may  possibly 
belong  to  this  species ;  but,  in  the  absence  of  any  anatomical 
characters  in  Giard's  description,  it  is  impossible  to  settle 
the  question  definitely. 

BotryUoideg  rubrvm,  Milne-Edwards. 
This  species  is  common  around  the  south  end  of  the  Isle 
of  Man.  It  was  found  in  deep  water  by  dredging  off  Spanish 
Head,  attached  to  AlgSB  and  Zoophytes,  and  also  on  the 
shore,  attached  to  Algs,  etc.,  at  Port  Erin,  and  at  Bay-ny- 
Garrickey.  It  was  also  collected  at  Penmaenmawr,  by  Mr. 
Thompson,  in  July. 

The  Manx  specimens  show  great  variation  in  colour  and 
in  the  size,  both  of  the  systems  and  also  of  the  Ascidiozooids. 
The  colour  most  commonly  seen  is  a  brilliant  scarlet,  but 
yellow  tints  are  also  found. 

BotryUoidea  aUncans,  Milne-Edwards. 
A  pure  white  Botrylioides,  several  specimens  of  which 
were   found    at   the    Isle  of   Man,  appears   to   belong  to 


288       LIVBBPOOL  MA&INE   BIOLOGY  OOVMITTBB   BBPOBT. 

this  species.  It  generally  forms  small  roanded  colonies  of 
one  or  two  i^stems  each,  which  are  attached  to  AlgsB  and 
Zoophytes ;  bat  one  colony  of  larger  sise,  seyeral  centimetres 
in  diameter,  and  composed  of  half  a  dozen  systems,  was 
fonnd  incrasting  the  lower  surface  of  a  stone  in  a  shore-pool  at 
Port  Erin.  The  other  colonies  of  this  species  were  obtained 
at  Bay-ny-Carrickey,  near  Port  St.  Mary»  at  low  tide. 

Botrylloides,  sp.  (?) 

A  beantifal  white  Botrylloid^s,  one  colony  of  which  was 
obtained  at  Port  Erin  incrasting  a  specimen  of  Hydrall' 
mania  falcata,  may  either  be  an  abnormal  specimen  of 
Botrylioides  albicans,  or  may  possibly  be  new  to  science. 
The  systems  in  this  specimen  are  so  ramified  and  involved 
that  the  Ascidiozooids  seem  to  be  scattered  qaite  irregularly 
through  the  clear  and  transparent  investing  mass. 

BotryUmdes  leachii,  Savigoy  (?) 
A  small  purplish  species  of  Botrylioides,  which  was  fonnd 
several  times  in  the  neighbourhood  of  Port  Erin,  Isle  of 
Man,  may  possibly  belong  to  this  species.  Tbe  test  is  clear 
and  transparent,  with  yellowish  vessels ;  while  the  Ascidio- 
zooids are  of  a  pale  purple  tint,  and  are  small  and  numerous. 
The  specimens  were  attached  to  AlgSB,  near  low  water  mark. 

Family.—  Dirtomid^. 

JHstoma  mbnim,  ^avigny  (?). 

A  species  of  Distoma  forming  large  rounded  colonios  is 
not  uncommon  at  the  south  end  of  the  Isle  of  Man  attached 
to  Laminaria,  Fucus,  and  other  AlgsB,  and  occasionally  to 
stones  near  low  water  mark.  It  is  not  so  brilliantly  coloured 
as  the  specimen  figured  by  Savigny,*  and  in  this  respect 
agrees  with  colonies  collected  by  Mr.  W.  Thompson  in 
Belfast  Bay.  t     The  Manx  specimens  have  the  test  of  a 

*  Mimnirett  part  ii,  pi.  iii,  fig.  1. 
f  See  Forbes  and  Hnnley,  Brit,  MolL,  v.  i,  p.  18. 
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greyish  colonry  while  the  Asoidiozooids  are  red,  with  whitish 
markings  on  the  anterior  end  ;  the  systems  are  very  dis- 
tinct. 

This  species  was  found  in  shore  pools  at  Port  Erin,  on 
Lamina/ria  cast  ashore  near  Spanish  Head,  and  at  low  water 
mark  at  Bay-ny-Carrickey.  It  has  not  been  recorded  from 
the  neighbourhood  before. 

Distoma  vitremn,  Alder  (?). 

Two  small  specimens  of  a  Distoma,  which  were  collected 
in  a  shore  pool  at  Port  Erin,  either  belong  to  this  species  or 
to  one  which  is  nndescribed.  They  are  of  a  grey  colour,  and 
semi-transparent,  but  the  surface  is  somewhat  incrusted  with 
minute  sand-grains.  In  other  characters  they  agree  with 
Alder's  short  description.  * 

A  colony  dredged  at  Port  Erin,  attached  to  the  inside  of 
a  shell,  may  also  possibly  belong  to  this  species.  It  forms 
several  recumbent  oyate  masses  united  by  a  stolon.  It  is 
of  a  pale  grey  colour,  with  a  good  deal  of  opaque  white 
pigmentation.  The  Asoidiozooids  are  small,  and,  from  their 
structure,  evidently  belong  to  the  genus  THatoma, 

Distoma  sp.  (?). 
Some  specimens  of  a  Distoma  which  were  dredged  near 
Port  Erin,  Isle  of  Man,  from  a  depth  of  twenty  fathoms,  are 
unlike  any  species  with  which  I  am  acquainted,  and  may 
possibly  be  new  to  science.  They  form  small  rounded  or 
pyriform  masses,  of  a  clear  transparent  grey  colour,  and 
somewhat  incrusted  with  sand.  The  body  of  the  Ascidiozooid 
is  short,  the  alimentary  canal  projecting  very  little  beyond 
the  branchial  sac.  In  other  respects  the  structure  agrees 
with  that  of  the  genus  Distoma.  A  more  detailed  examina- 
tion of  fresh  specimens  will  be  necessary  before  it  can  be 
definitely  settled  whether  this  is  a  new  species  or  not. 

*  Ann.  and  Mag.  N.  H.,  ▼.  xi,  1863. 

T 
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Family. — Poltolinib  a  . 

ApKdium  faUax^  Johnston  (?). 

A  specimen  apparently  belonging  to  this  species  was 
fonnd  by  Forbes  at  the  Isle  of  Man,  and  figured  in  the 
British  MoUvsca  (yoI.  i,  pi.  a,  fig.  1). 

Parasddiaforbem^  Alder.  * 

Sidnyum  turhinatum,  Sav.,  Forbes,  Brit.  MoU.^  ▼.  i,  p.  14. 

Forbes  recorded,  in  the  Britigh  MoUmea^  Sa^igny's 
species  Sidnyum  twrbinatmn  from  the  north  shore  of  the 
Isle  of  Man,  bat  in  the  description  mentioned  that  the 
Ascidiozooids  had  8-lobed  branchial  apertures.  This  point 
showed  that  Forbes'  specimen  could  not  be  referred  to  the 
genus  Sidnyum,  and  therefore  Alder  veiy  properly  trans- 
ferred it  to  Parascidia,  and  gave  it  the  specific  name, 
forbeaii.    It  has  apparently  not  been  found  since. 

MoreheUium  argus,  Milne-Edwards. 

Amaroueiutn  argtu,  Milne-Edwards,  "  Observations,"  etc.,  p,  291. 

This  species  was  first  described  as  an  Amaroucium  by 
Milne-Edwards,  in  1842,  and  was  afterwards  placed  in  a 
distinct  genus  by  Giard,  on  account  of  the  areolated  or 
irregularly  thickened  condition  of  the  stomach  wall. 

It  is  common  around  the  south  coast  of  the  Isle  of  Man, 
in  deep  water.  It  was  dredged  during  August,  1886,  off 
the  Halfway  Rock,  and  Bay  Fine,  near  Port  Erin,  and  off 
Spanish  Head,  near  Port  St.  Mary,  from  depths  of  fifteen  to 
twenty-five  fathoms.  The  specimens  obtained  showed  a 
good  deal  of  variation  in  colour.  Some  were  pale  greyish 
yellow,  others  orange,  and  others  bright  red,  and  all  inter- 
mediate conditions  were  found.  Many  of  the  larger  colonies 
were  of  considerable  size,  and  had  long  peduncles.  In  some 
cases  the  peduncle  was  entirely  covered  with  an  incrusting 
layer  of  sand  and  shell  fragments. 
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MoreheUioides  atderi,  n.  sp.  (PL  VI,  figs.  1-4). 

External  Appearance.  The  colony  is  elongated,  and  is 
radely  cylindrical  in  shape.  It  is  attaohed  by  the  lower  part, 
and  the  npper  end  is  rounded.  The  colour  is  a  light  semi- 
transpareitit  grey,  sometimes  tinged  with  yellow  or  pink. 
The  snrface  is  smooth  and  glistening.  The  length  of  the 
colony  is  about  1*6  cm.,  and  the  greatest  breadth  about  1  cm. 

The  Aaddioeooids  are  conspicuous  externally.  They  are 
elongated  antero^posteriorly,  add  are  not  distinctly  divided 
into  regions.  They  are  closely  placed,  and  there  is  no 
apparent  arrangement  in  systems. 

The  Test  is  soft  and  gelatinous.  It  is  of  a  light  grey 
colour,  and  is  transparent.  The  small  test  cells  are  very 
abundant,  and  present  the  usual  variety  in  shape. 

The  Mantle  is  delicate.  The  chief  muscle  bands  run 
longitudinally  {  they  are  very  distinctly  seen  on  the  post* 
abdomen.  The  branchial  aperture  is  eight-lobed,  and  there 
is  a  long  atrial  languet. 

The  Branchial  Sac  is  very  long.  The  transverse  vessels 
are  numerous,  and  all  of  the  same  size.  The  stigmata  are 
of  moderate  size,  and  are  arranged  with  great  regularity. 

The  Alimentary  Ca/nal  forms  rather  a  short  loop.  The 
stomach  is  large,  and  its  wall  is  areolated. 

This  new  species  is  formed  for  some  small  colonies  (see 
PI.  YI,  figs.  1,  2)  of  a  clear  transparent,  or  in  some  cases, 
slightly  yellowish  Compound  Ascidian,  which  were  found 
in  some  of  the  deeper  shore  pools  near  Port  Erin,  and 
which,  on  examination,  turned  out  to  belong  to  the  genus 
MoreheUioides.  This  group  was  formed  *  for  some  of  the 
new  **  Challenger  "  species,  and  it  is  characterised  by  having 
an  eight-lobed  branchial  aperture,  and  an  areolated  stomach, 
while  the  post-abdomen  is  not  pedunculated.  These  charac- 
ters are  all  found  in  the  present  species  (see  PL  YI,  fig.  8), 

*  Report  on  *'  dhalleDger  *'  Tanioaia,  part  ii,  p.  176,  1886. 


J 


292       LIYBBPOOL  MABINB   BIOLOaT  OOMMITTEB  BBPOBT. 

which  has  probably,  if  observed  at  all,  been  confased  with 
Amarotmum  proliferum,  a  species  which  it  closely  resembles 
in  external  appearance. 

The  colonies  of  MorcheUioides  alderi  are  sometimes  ovate 
or  pyriform,  with  short  stoat  pednndes  (PL  VI,  fig.  2),  in 
other  oases  they  are  nearly  cylindrical.  The  thorax  of  the 
Ascidiozooid  is  long  (PL  YI,  fig.  8),  the  abdomen  is  short, 
and  the  post-abdomen  is  very  long  and  slender,  it  is  not 
separated  from  the  abdomen  by  any  marked  constriction. 
The  eight  lobes  surrounding  the  branchial  aperture  are  long 
and  pointed  (PL  VI,  fig.  3,  br,).  The  atrial  aperture  is  placed 
on  the  dorsal  edge  some  way  back  from  the  anterior  end.  It 
is  a  large  rounded  opening  with  a  long  narrow  atrial  hmguet 
placed  upon  its  anterior  margin.  There  are  a  large  number 
of  rows  of  stigmata  in  the  branchial  sac.  The  ciliated  cells 
are  distinct.  The  endostyle  undulates  from  side  to  side  in 
its  coarse  (PL  VI,  fig.  3,  en.). 

The  oesophagus  leads  backwards  from  the  posterior  end 
of  the  branchial  sac  to  the  large  globular  areolated  stomach 
(PL  VI,  fig.  8).  The  intestine,  after  running  for  a  short 
distance  posteriorly  from  the  stomach,  turns  dorsally  and 
then  anteriorly  to  become  the  rectum,  which  runs  forwards 
along  the  dorsal  edge  of  the  abdomen  and  thorax.  The  post- 
abdomen  is  very  long  and  narrow  (PL  VI,  fig.  3,  p,  a&.).  All 
the  Ascidiozooids  in  the  colonies  examined  had  the  male 
reproductive  organs  developed,  but  none  showed  ova.  The 
vas  deferens  is  long  and  conspicuous.  Its  course  is  some- 
what convoluted.  Well  developed  tailed  larvss  were  found 
in  some  of  the  specimens.  They  had  the  single  pigmented 
sense  organ  placed  far  back  in  the  body. 

This  species  may  possibly  be  the  one  briefly  described 
under  the  name  of  "  Sidnyum  twrhinatwm^  Sav.  ?  "  by  Alder, 
in  1848.*    It  is  certainly  not  a  Sidnyum^  and  so  &r  as  I 

*  Cat,  Mar.  Molhuea,  <te.,  p.  109. 
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know  Alder  did  not  afterwards  re^desoribe  it.  Whether  it  is 
onr  species  is  di£SenIt  to  say,  as  Alder's  brief  description  is 
confined  to  the  external  appearance.  I  have  named  this 
Manx  MorcheUiaidea  after  Mr.  Alder. 

Amaroticium  proUferwrn^  Mibie-Edwards. 
A  few  small  colonies  of  this  species  were  obtained  at  low 
water  on  the  shore  at  Bay-ny-Carrickey,  near  Port  St.  Mary, 
bat  it  is  not  nearly  so  common  a  species  here  as  it  is  farther 
north,  in  the  Clyde  district. 

AmarowAwn^  sp.  (?). 

A  large  colony  of  an  Afn^rowAwn^  diiSering  from  all  the 
known  British  species,  was  obtained  attached  to  the  **  roots  " 
of  Lamwncma  from  Spanish  Head,  near  Port  St.  Mary,  Isle 
of  Man.'  It  forms  an  incrasting  mass  of  moderate  thickness, 
and  was  of  a  rose  coloor  when  living.  The  test  is  grey 
and  semi-transparent,  and  the  Ascidiozooids  are  large,  and 
irregalarly  scattered.  The  branchial  apertare  is  six-lobed, 
and  there  is  a  long  atrial  langaet.  The  branchial  sac  is 
large  and  well  developed.  The  tentacles  are  of  at  least  two 
sizes,  placed  alternately.  The  stomach  is  folded  longitadi- 
nally.  I  hesitate  to  describe  this  form  as  a  new  species,  as 
it  may  possibly  be  identical  with  one  of  the  species  of 
Amaroucium  described  by  von  Drasche  froim  the  Adriatic. 

Family. — Didemnidje. 

Leptoclinvm  durum,  Milne-Edwards. 

Leptoehnmn  cmrewn^  M.-Edw.,  Forbes,  Brit.  MoU.j  v.  i,p.  17 

Several  small  colonies  of  this  species,  which  is  readily 
distingnished  by  its  yeUow  coloar,  were  foond  attached  to 
the  ''roots''  of  Laminariaj  from  near  Port  St.  Mary  and 
Spanish  Head,  Isle  of  Man. 

Leptoclinum  macido8um,  Milne-Edwards. 
This  species  is  common,  chiefly  attached  to  the  *'  roots  " 


' 
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ClaYelinidsB  as  a  whole,  are  nearer  to  Simple  than  to  Com- 
ponnd  Ascidians. 

Two  members  of  this  family  have  been  ibond  in  the 
district. 

Clavelina  lepculiformiB,  0.  F.  Miiller. 

Several  colonies  of  this  species  were  obtained  at  Hilbre 
Island,  on  Jnly  llth,  1885,  attached  to  the  nnder  sorfaoe 
of  a  large  stone,  jnst  beyond  low-water  mark.  It  had  not 
been  previously  found  in  this  locality. 

Forbes  recorded  it  in  the  Mcdacologia  Monensis  as  being 
rare  at  the  Isle  of  Man.  Off  the  south  end  of  the  Island, 
however,  it  is  abundant.  It  was  brought  up  constantly  in  the 
dredge,  off  the  Halfway  Rock,  and  Bay  Fine,  near  Port  Erin, 
and  off  Spanii^  Head  and  Port  St.  Mary,  from  depths  of  ten 
to  twenty-five  fathoms.  The  Ascidiozooids  were  large  and 
well-formed,  the  colonies  in  many  cases  being  very  fine. 
They  were  generally  attached  to  stones  and  dead  shells. 

Several  varieties  occurred  amongst  the  specimens  dredged 
off  Port  Erin.  The  form  with  two  distinct  yellow  bands 
around  the  anterior  end  of  the  thorax  (Giards'  variety 
bicincta)^  was  found.  The  pigmented  bands  on  the  thorax 
differed  greatly  in  colour.  In  some  specimens  they  were 
white  (Giards'  sub-variety  rissoana  ==  Clavelina  rissaana 
of  Milne  Edwards  ?) ;  in  others,  pale  lemon  yellow  (the  typical 
form) ;  in  others,  golden  (Giards'  sub-variety  auroniteru) ; 
and  in  some,  of  a  rich  cinnamon  tint.  This  last  form  has 
apparently  not  been  previously  noticed ;  it  might  be  called 
variety  cinnanumea.  Some  specimens  have  these  bands 
much  wider  and  more  distinct  than  others. 

Most  of  the  colonies  dredged  in  August  between  Port 
Erin  and  the  Calf  were  budding  profusely,  the  young  buds 
showing  as  opaque  white  knobs  of  various  sizes,  upon  the 
transparent  creeping  stolons.  These  stolons  were  in  many 
cases  very  long  and  very   abundant,   and   the  small  gravel 
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which  forms  the  bottom  in  some  places  off  Bay  Fine,  was 
bound  together,  to  form  an  irregularly  rounded  mass,  to 
which  the  colony  adhered  by  the  stolons. 

In  sise,  the  Asddiozooids  varied  from  a  few  millimetres 
np  to  2*6  cm.  antero-posteriorly. 

Perophora  Usteri,  Wiegmann. 

This  interesting  form  was  first  found  on  the  English 
coast  in  1884,  by  Lister,'*'  and  has  since  been  minutely 
examined  by  Giard  t  upon  the  coast  of  Brittany.  Some 
colonies  of  Perophora  Usteri  were  dredged  during  August, 
1886,  off  Spanish  Head,  near  Port  St.  Mary,  from  a  depth  of 
twenty  fathoms.  They  are  attached  to  Algse  and  Zoophytes. 
This  species  was  dredged  by  McAndrew  and  Forbes  on  the 
coast  of  Anglesea,  in  1848,  but,  so  far  as  I  am  aware,  it  has 
not  been  found  in  the  neighbourhood  since. 

The  branchial  sac  of  this  species  possesses  the  peculiarity 
of  having  papillsB  upon  the  transverse  vessels,  like  those  of 
Tylobra/nchion  specioswm.  t  I  am  inclined  to  regard  these 
papillsD  as  being  rudimentary  connecting  ducts  corresponding 
to  those  which  bear  the  internal  longitudinal  bars  in  most  of 
the  Simple  Ascidians. 

Family. — AsoiniiDiE . 

Ciona  intestinalis,  Linn. 

Aacidia  intesUnaUs,  Forbes  and  Hanley,  Brit,  Moll,,  v.  i,  p.  81. 

A  few  specimens  of  this  widely  distributed  species  were 
dredged  off  Port  St.  Mary,  and  off  Port  Erin,  Isle  of  Man, 
from  depths  of  ten  to  twenty  fathoms.  A  single  specimen 
was  foimd  by  some  members  of  the  L.  M.  B.  C.  attached  to 
the  under  surface  of  a  stone  at  the  north  end  of  Hilbre 
Island,  near  low  water  mark.     The  species  had  not  been 

*  Phil.  Trans.,  1884,  P^rt  ii,  p.  806. 

t  Arch,  de  Zool.  Exper.,  t.  i,  p.  615. 

t  See  '*  Challenger  "  Report,  part  ii,  p.  157. 
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previoiisly  reeorded  from  the  neighbourhood  of  Liverpool; 
bat  Forbes  mentionB  having  found  it  rarely  on  the  Laziej 
Bank,  Isle  of  Man.  It  is  a  very  common  speoiea  flirther 
north,  on  the  west  ooast,  in  the  Clyde  district. 

AacioUa  mentula,  0.  F.  Miiller. 
Forbes  (Malaeologia  Monennt,  p.  68)  records  this  large 
spedes  as  being  foond  off  the  north  coast  of  the  Isle  of  Man. 

Ascidia  virginea^  0.  F.  MiiUer. 

This  common  species  is  the  Ascidia  aorcUda  of  Alder 
and  Hancock,  and  other  British  authors.*  It  is  reoorded  by 
Byerley  under  that  name,  as  having  been  foond  occasionally 
at  Hilbre  and  dredged  in  the  neighboorhood  rarely ;  and  it 
has  been  dredged  by  Edward  Forbes  off  the  Manx  coast,  from 
a  depth  of  twenty  fathoms.- 

Two  large  specimens  were  obtained  daring  the  crnise  of 
the  **  Hysana,''  on  May  24th,  in  the  Menai  Straits  opposite 
Bangor,  depth  ten  fathoms.  They  are  attached  to  a  dead 
shell,  and  have  rather  thin  and  flaccid  tests,  giving  them 
somewhat  the  appearance  of  Ciona  intestinali$  in  the  re- 
tracted condition. 

One  of  the  specimens  is  noteworthy  on  accoant  of  one  of 
its  long  slender  tentacles  being  biforcated  at  the  end.  In 
most  other  respects,  the  specimens  are  normal.  The  dorsal 
lamina,  however,  is  rather  more  distinctly  toothed  apon  the 
free  margin  than  is  asnal  in  the  species. 

Two  smaller  specimens  (9  mm.  and  12  mm.  respectively), 
with  more  of  the  ordinary  appearance  and  strength  of  test, 
were  dredged  along  with  those  above  described.  They  are 
yonng  animals.  The  larger  of  them  had  a  specimen  of 
Modiolaria  marmorata,  8  mm.  in  length,  imbedded  in  its 
test  on  the  right  side  of  the  body. 

*  For  the  aynonom^  of  the  Bpecies,  see  Herdman,  '*  Motes  on  Brittsh 
Timicata,'*  Joum.  Linn,  8oc.,  ZooUy  yoL  xt,  p.  279. 
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A  few  small  Bpeoimens  of  the  Bpecies  were  also  obtained 
off  Port  Erin  and  Port  St.  Mary,  Isle  of  Man,  from  depths  of 
ten  to  twenty  fathoms.  One  of  these,  abont  1*6  om.  in 
length,  had  a  Modiolaria,  fally  6  pim.  in  length,  liyipg  in 
its  branchial  sao. 

ABcidia  scabra,  O.  F.  Miiller. 
Two  specimens  of  this  species,  one  of  them  rather  large, 
were  dredged  by  Mr.  Thompson,  off  Penmaenmawr,  in  Joly, 
1885;  and  several  specimens  were  obtained  off  Port  Erin, 
Isle  of  Man,  in  August.  The  larger  specimen  from  Pen- 
maenmawr has  several  small  Modiolaria  imbedded  in  its 
test,  and  several  of  the  Manx  specimens  are  also  infested 
with  this  Mollusc. 

The  branchial  sac  of  this  species  seems  particularly  liable 
to  variation.'*'  In  some  parts  of  the  Penmaenmawr  specimens 
the  internal  longitudinal  bars  in  place  of  being  parallel  to 
the  interstigmatio  vessels,  are  inclined  at  a  considerable 
angle  to  them,  oonsequently  the  stigmata  cross  the  meshes 
obliquely.  There  is  a  considerable  amount  of  opaque  white 
pigmentation  in  the  mantle,  especially  in  the  walls  of  the 
very  long  branchial  siphon.  One  of  the  Mimx  specimens 
is  most  brilliantly  marked  with  opaque  white  and  scarlet, 

Ascidia  eUiptica,  Alder  and  Hancock. 
Thi3  species  is  recorded  by  Byerley  as  having  been  found 
at  Hi|bre  three  or  four  times,  attached  to  stones.  No  des- 
cription of  the  species,  except  Alder  and  Hancock's  account 
of  the  external  appearance,!  has  been  published,  and  I  have 
not  met  with  the  species  at  Hilbre.  Possibly  it  is  the  same 
as  Ascidia  Bcabra. 

*  See  Herdman,  Joum.  Linn.  Soe.,  ZooU,  toL  xy,  pi.  XTii,  fig.  8. 

t  Catalogue  of  Moll,  of  Norikumb.  and  Dur.^  Trans.  Tynei.  Nat,  F.  C, 
T.  i,  p.  107, 1848. 
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Aseidia  aspersa^  0.  F.  Miiller.   . 
Ateidia  <iculeata,  Alder,  Ann.  and  Mag.  N.  H.,  V.  xi,  p.  166, 1663. 

Seyeral  small  specimens  of  this  common  west  coast 
species  were  dredged  off  Port  Erin  during  Aagnst.  They  are 
decidedly  smaller  than  the  nsnal  specimens  from  Lamlash 
and  Loch  Fyne,  and  the  enter  snrface  of  the  test  is  not  so 
distinctly  roughened.  The  tentacles,  which  are  small,  rather 
distantly  placed,  and  of  three  distinct  sizes,  and  the  dorsal 
tubercle  *  are  good,  and,  so  far  as  my  experience  goes,  &irly 
constant  characters  by  which  the  species  may  be  determined. 
In  some  of  the  specimens  the  internal  longitudinal  bars  of 
the  branchial  sac  showed  a  good  deal  of  variation,  being 
frequently  incomplete  or  wanting  for  several  meshes.  This 
was  especially  the  case  in  the  neighbourhood  of  the  dorsal 
lamina,  and  of  the  endostyle. 

Aseidia  plebeia,  Alder.     (PL  VI,  fig.  6.) 

Several  specimens  of  this  species  were  dredged  from  a 
depth  of  twenty  fathoms,  off  Spanish  Head,  Isle  of  Man. 
It  has  not  been  previously  recorded  from  the  neighbourhood. 

The  specimens  show  considerable  variation  in  the  external 
appearance,  one  being  quite  smooth  on  the  surfiioe,  nearly 
transparent,  and  very  much  compressed  laterally;  it  is 
attached  by  the  entire  left  side  to  the  inner  surfiice  of  a 
Lamellibranch  shell.  Another  specimen  is  only  attached 
slightly  by  the  posterior  end  of  the  body,  and  has  the  test 
rough  and  of  a  duU  green  colour ;  various  foreign  particles 
are  attached.  There  is  a  good  deal  of  variation  also  in  the 
position  and  length  of  the  branchial  and  atrial  siphons. 

In  one  of  the  Manx  specimens,  the  dorsal  lamina  has 
long  projections  from  its  free  edge,  opposite  the  transverse 
vessels  of  the  branchial  sac.  It  looks  much  more  like  a 
series  of  languets  connected  by  a  slight  membrane,  than  like 

*  For  the  shape  see  Herdman,  Jaum.  Linn,  Soe.,  vol.  zt,  pi.  zvi,  fig.  S. 
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a  toothed  dorsal  lamina  (see  PL  YI,  fig.  6).    The  other 
specimens  have  the  organ  in  the  nsnal  condition. 

One  of  the  specimens  shows  very  distinctly  the  peonliar 
arrangement  of  tentacles  which  I  figured  in  1880/  and  which 
is  rarely  seen  in  the  species^  viz.,  the  larger  tentacles  spring- 
ing from  a  point  distinctly  posterior  to  the  line  of  origin  of 
the  smaller  series.  This  specimen  has  also  a  good  deal  of 
dark  brown  pigmentation  in  the  prebranchial  zone  at  the 
anterior  extremity  of  the  endostyloi  and  the  greater  part  of 
the  prebranchial  zone  is  papillated. 

Ascidia  depressa,  Alder  and  Hancock. 

Two  specimens  of  this  species  were  fonnd  attached  to  the 
nnder  snrfaces  of  stones  near  low  water,  on  the  shore  at 
Bay-ny-Carrickey,  Isle  of  Man.  One  has  the  body  short, 
while  in  the  other  it  is  elongated  antero-posteriorly.  The 
difierence  is  due  chiefly  to  the  size  of  the  branchial  siphon, 
which  is  in  the  latter  case,  drawn  ont  to  a  great  length. 

I  may  add  to  the  description  of  the  internal  stmcture  of ' 
this  species  published  previonsly,!  that  the  smaller  inter- 
mediate papillaB  upon  the  internal  longitudinal  bars  of  the 
branchial   sac  are  not  invariably  present.      In  the  Manx 
specimens  they  are  seen  in  some  meshes,  and  not  in  others. 

Ascidia  prunvm,  0.  F.  MuUer. 
Forbes,  in  his  Malacohgia  Monenm^  records  this  species 
as  being  frequent  on  the  Manx  shores.     As  it  has  not  been 
found  since,  it  is  possible  that  Forbes  may  have  confused  it 
with  Ascidia  scabra,  or  Ascidia  virginea. 

CoreUa  paraUelogramma,  0.  F.  Miiller. 

Asddia  pa/raUelogramyma,  Forbes  and  Hanley,  Brit.  MoU.t 
V.  i,  p.  34. 

Two  specimens  of   this  most    beautiful    species    were 

*  Joum.  Linn,  See.,  ZooL,  vol.  xv,  pi.  xix,  fig.  4. 
t  Herdman,  Joiim.  Linn,  8oe.,  Zool.,  vol.  zy.,  p.  287. 
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df edged  off  Spanish  Hedd^  dear  Port  St.  Mary,  from  a  depth 
of  twenty  fathoms ;  and  several  were  obtained  off  the  Half- 
way Book,  near  Port  Erin,  from  ihe  same  depth.  The 
largest  specimen  is  2*6  cm.  in  length,  and  nearly  2  cm.  dorse- 
ventrally.  Very  mach  larger  specimens  are  found  a  litUe 
farther  north  on  the  west  coast,  at  Lamlash  Bay,  Arran. 

This  species  has  not  been  recorded  hitherto  either  from 
the  neighbourhood  of  Liverpool  or  from  the  Isle  of  Man. 

That  peculiarly  imperfect  condition  of  the  internal  longi- 
tudinal bars  of  some  parts  of  the  branchial  sac,  whieh  I  first 
described  in  1880  *  in  this  species  and  another,  and  which 
has  been  found  since  in  a  number  of  other  Ascidians  belong- 
ing to  various  genera,  is  seen  very  well  in  one  of  the  Manx 
specimens. 

Family. — GTNTHiiDiB. 

Styela  grossviariaf  Van  Beneden. 

Asoidia  gro98ularia,  Van  Beneden,  Reoherchei  s.  VEmbryogen.t 
etc.,  des  Ascid.  Simp.,  p.  01. 

This  common  and  ividely  diffused  species  was  found  in 
abundance  during  the  cruise  of  the  ''  Hysena  "  in  the  Menai 
Straits,  nearly  opposite  Bangor,  and  close  to  the  training 
ship  ''  Clio,"  on  May  24th,  1886.  The  depth  was  ten 
fathoms,  and  the  bottom  muddy.  The  Ascidians  wero 
attached  to  cinders  and  dead  shells,  in  some  cases  in  great 
profusion.  The  specimens  on  the  shells  were  mostly  small, t 
and  were  of  the  pale  depressed  blister-like  form,  but  some  of 
those  on  the  cinders  were  large  and  of  a  red  colour.  Some 
of  the  specimens  contained  many  embryos  in  various  stages 
of  development,  and  completely  formed  tailed  larvffi  were 
present  in  the  peribranchial  cavities.  This  species  was  also 
obtained  in  abundance  off  Port  Erin,  off  Port  St.  Maiy,  and 
near  Spanish  Head,  at  the  south  end  of  the  Isle  of  Man, 

*  **  Noies  on  British  Ttmicata,*'  Jouitt.  Lirm.  Soe.,  ZooL^  toI.  xv.,  p.  284. 
t  Some  of  these  were  Tery  minate,  less  than  0*5  mm.  in  diameter,  and 
were  evidently  very  young. 
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fifom  depths  of  ten  to  twenty-fiTo  fathoms.  Styela  grossula/ria 
was  first  deseribed  by  Van  Beneden  *  from  the  Belgian  coast, 
bat  it  has  sinoe  been  found  in  many  parts  of  the  British 
seas.  It  was  obtained  from  a  depth  of  868  fathoms  in  l^e 
Faroe  Channel,  N.  W.  of  Scotland,  dnring  the  cruise  of  the 
'^  Porcupine,"  in  1869.t  It  has  not  been  previously  recorded 
from  this  neighbourhood. 

Polycarpa  rustical  Linn.  (?) 

Cynthia  nutica,  Forbes  and  Hanley,  Brit.  Moll.,  v.  i,  p.  39. 
Styela  ruitiea,  Transtedt,  Oversigt,  Ac ,  Vid.  M$dd.<,  ftc.,  Rjohnh. 
1880,  p.  412. 

Large  numbers  of  a  small  red  Ascidian  were  obtained 
attached  to  the  basal  parts  of  Laminaria  and  other  large 
AlgsB,  on  the  shore,  and  in  shallow  water  near  Port  St.  Mary 
and  Spanish  Head,  at  the  south  end  of  the  Isle  of  Man.  In 
all  probability  they  belong  to  the  present  species.  They 
agree  closely  in  external  appearance  with  the  Cynthia  nistica 
of  British  authors,  and  in  all  anatomical  details  with  the 
descriptions  of  Eup£fer,  Traustedt,  and  others,  except  in 
regard  to  the  reproductive  organs.  The  above-mentioned 
authors  both  refer  to  the  single  tube-like  ovaries  on  each  side 
of  the  body,  while  in  the  Manx  specimens  the  genitalia  are  in 
the  form  of  numerous  rounded  polycarps.  The  species 
consequently  must  belong  to  the  genus  Polycarpa,  and  if 
Enpffer  and  Traustedt  are  correct  in  referring  their  specimens 
with  elongated  ovarian  tubes  to  the  Ascidia  rustica  of 
LinnflBUs,  then  my  specimens  ought  to  be  placed  in  a  distinct 
species  under  the  genus  Polycarpa. 

Polycarpa  comata,  Alder. 

Oynihia  comata,  Alder,  Ann.  and  Mag.  N.  H.,  1863,  p.  103. 
Cynthia  ampulla,  Forbes  and  Hanley,  Brit.  Moll ,  yol.  i,  p,  40. 
Cynthia  comata,  Kup£fer,  Jahresbericht,  1876,  p.  217. 
Styela  eomata,  Traustedt,  Oversigt,  etc.,  1880,  p.  414. 

*  R^eherches  «.  VEmbryog.,  etc.,  det  A$e.  Simp, 
t  Tram,  Roy.  Soe,,  Edin,,  yol.  xzzii,  part  ii,  p.  223. 
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One  large  speeimen  of  this  speeies  was  dredged  off  tba 
Halfway  Bock,  near  Port  Erin,  Isle  of  Man,  from  a  depth  of 
fifteen  fathoms,  in  Aognst,  1886.  It  forms  an  irregolar 
mass,  nearly  8  cm.  in  longest  diameter,  and  the  sandy 
investment  is  about  8  mm.  in  thickness  in  some  plaoes. 

A  smaller  specimen  from  the  same  locality  is  probably 
also  referable  to  this  species.  Its  branchial  and  atrial 
siphons  are  free  from  sand,  and  form  relatively  large  clear 
grey  projections.  The  stigmata  in  this  specimen  are  relatively 
larger  than  in  the  adalt  form,  bat  the  vessels  of  the  branchial 
sac  have  the  nsnal  arrangement. 

This  species  has  not  been  previously  found  in  the 
neighbourhood,  unless  it  is  the  form  recorded  by  Forbes 
(McUacologia  Monenna,  p.  67)  from  the  Isle  of.  Man,  under 
the  name  of  Ascidia  (Pandocta)  conchilega. 

Polycarpa  pomaria,  Savigny. 

Cynthia  pomaHa,  Savigny,  Mem.  «.  I  Anim,  s    Vert.,  1816, 

p.  166. 
Cynthia  tuberoaa,  MacGillivray,  Hist.  Moll.  Aherdeen,  p.  311, 

1848. 
Polyca/rpa  varia/na.  Heller,  Untertuehung.,  ill  Abth,  p.  19. 
Styela  pomanria,  Traustedt,  Ovenigt,  etc.,  p.  415. 

One  largo  specimen  of  this  widely  distributed  species  was 
dredged  off  Bay  Fine,  near  Port  Erin,  Isle  of  Man,  from  a 
depth  of  twelve  fathoms.  It  occurs  on  various  parts  of  the 
English  coast,  but  has  not  been  previously  recorded  from 
this  neighbourhood. 

The  Manx  specimen  has  an  abnormal  dorsal  tubercle. 
This  organ  is  typically,  in  this  species,  of  cordate  or  nearly 
circular  outline,  with  both  horns  coiled  inwards,  and  the 
aperture  either  on  the  right  side*  or  the  anterior  end.t     In 

*  Bee  Kapflfer,  Jahreiber.,  p.  217. 

f  See  Herdman,  Report  on  the  '*  'rriton  "  Tanioata,  Trans.  R.  S.  StUn.^ 
vol.  zxxiii,  part  i,  p.  96. 
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the  present  speoimeiiy  the  tubercle  is  of  large  rize  (1*6  mm. 
in  diameter).  The  outline  ia  perfeotly  oircnlar,  and  the 
horns  have  evidently  united  on  the  right  side  so  as  to  form  a 
ring-shaped  structure  with  no  aperture. 

Polyearpa  monetms,  n.  sp.  (PL  V,  figs.  1-8). 

External  Appearance. — The  shape  of  the  body  is  trans- 
versely ovate,  the  dorso-ventral  diameter  being  the  larger. 
There  is  slight  lateral  compression  and  the  body  is  not 
attached.  The  surface  is  rough  and  irregular  from  the 
presence  of  attached  stones  and  other  foreign  objects.  The 
colour,  where  the  test  is  visible,  is  a  dull  grey.  The  length 
of  the  body  (antero-posteriorly)  is  1*6  cm. ;  the  breadth 
(dorso-ventrally)  is  fidly  2  cm. ;  the  thickness  (laterally)  is 
1*2  cm. 

The  Teet  is  thin  but  firm.  It  has  shell  fragments,  and 
small  stones  attached  firmly  to  its  outer  surface.  There  are 
no  adhering  processes.  The  test  matrix  is  clear  and  trans- 
parent. There  are  no  bladder-cells,  and  the  test-cells  are 
small  and  inconspicuous. 

The  Mantle  is  thin  and  has  the  musculature  feeble.  It 
is  closely  adherent  to  the  inner  surface  of  the  test  through- 
out.. The  sphincters  are  moderately  strong.  Over  the  rest 
of  the  mantle  the  muscle  fibres  run  in  all  directions,  and 
form  a  close  but  delicate  network. 

The  Branchial  Sac  is  not  very  large.  Its  walls  are 
delicate.  There  are  three  or  four  folds  upon  each  side. 
Each  fold  has  about  five  closely  placed  internal  longitudinal 
bars  upon  its  surface,  while  there  are  one  or  two  bars  only  in 
each  interspace.  The  transverse  vessels  are  narrow,  and  all 
of  much  the  same  size.  The  meshes  are  square  or  slightly 
elongated  transversely.  Each  contains  from  four  to  six  rather 
wide  stigmata,  and  is  divided  transversely  by  a  narrow 
horizontal  membrane.  On  the  right  side  of  the  endostyle 
there  are  four  rows  of  meshes  of  which  the  most  ventral  is 
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larger  than  asual.  On  the  left  side  of  the  endostyle  there 
are  only  three  rows  before  the  ventral  fold  of.  that  side  is 
reaohed.  The  stigmata  are  mnch  wider  than  the  fine 
longitudinal  vessels  between  them.  They  are  regularly 
arranged,  and  have  straight  sides  with  rounded  ends. 

The  Endostyle  is  rather  narrow  and  inconspicuous. 

The  Tentacles  are  exceedingly  small.  They  are  of  two 
sizes,  placed  alternately.  There  are  twelve  or  fourteen  larger 
and  the  same  number  of  smaller  intermediate  ones. 

The  AUmentcury  Canal  is  small.  The  stomaoh  is  ellip- 
soidal, and  has  slight  longitudinal  folds.  The  intestinal 
loop  is  narrow. 

The  Reproductive  Organs,  are  in  the  form  of  polycarps, 
partly  embedded  in  the  mantfe  and  projecting  into  the  peri- 
branchial  cavity. 

A  single  specimen  of  this  new  species  of  Polycarpa  was 
dredged  on  August  Ist,  1886,  off  Port  Erin,  Isle  of  Man, 
from  a  depth  of  fifbeen  fathoms.  In  external  appearance  (see 
PL  y,  fig.  1,)  it  is  rather  like  one  of  the  Molgulidie,  as  the 
test  is  incrusted  externally  with  pieces  of  stone  and  firag- 
ments  of  shells,  etc.  There  are  no  branched  hairs,  the 
incrusting  foreign  objects  being  merely  attached  to  the  sur- 
face of  the  test  or  partly  embedded  in  its  substance.  The 
apertures  are  distinctly  visible,  and  by  their  quadrangular 
shape  show  at  once  that  the  Ascidian  belongs  to  the  Cyn- 
thiid»,  not  the  MolgulidaB. 

The  pale  grey  test  is  rendered  stiff  by  the  attached 
stones;  when  these  are  removed  it  is  weak  and  fiexible. 
The  musculature  of  the  mantle  (PI.  V,  fig.  4),  is  not  divided 
into  separate  layers,  as  it  is  in  many  Gynthiidffi,  but  merely 
forms  a  dense  reticulum  of  very  delicate  muscle  fibres.  No 
definite  bundles  are  formed  except  on  the  branchial  and 
atrial  siphons.  The  eotoderm  ia  very  distinot  (PL  y» 
figB.  2,  8). 
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Tbe  branchial  sao  is  notable  on  acoonnt  of  the  large  sise 
of  the  stigi^ata  oompared  with  that  of  the  interstigmatio 
veeselB  (PL  V,  fig.  7).  The  narrow  horizontal  membranes 
whieh  divide  the  meshee  transverBely,  in  some  plaoes  inter- 
rupt the  stigmata  (see  PL  Y,  fig.  8).  On  the  right  side  of 
the  branchial  sac,  there  are  four  longitudinal  folds,  while  on 
the  left  side  three  only  are  present.  The  internal  longi- 
tudinal bars  are  strong  (PL  V,  fig.  7,  i.I).  In  some  places 
on  the  folds  they  are  corrugated. 

The  small  size  of  the  tentacles  (see  PL  V,  fig.  6),  is 
remarkable,  and  forms  one  of  the  most  noteworthy  charac- 
teristics of  the  species.  There  are  between  twenty  and  thirty 
altogether.  They  are  placed  &r  apart,  and  the  two  sizes 
ahemate  with  regularity. 

The  QosophagUB  is  short  (PL  V,  fig.  6,  o?).  It  runs 
▼entrally  and  posteriorly  to  open  into  the  stomach,  which 
has  its  long  axis  directed  dorso-yenkally.  The  intestine 
runs  at  first  ventrally  and  then  turns  anteriorly,  then  dorsally 
so  as  to  form  a  narrow  loop.  After  running  along  the 
anterior  edge  of  the  stomach,  it  turns  forward  to  become  the 
long  straight  rectum,  which  terminates  close  to  the  atrial 
aperture.  The  anus  (PL  V,  fig.  6,  a)  has  a  white  thickened 
edge.  The  polycarps  are  not  numerous.  They  occur  on 
both  sides  of  the  body,  and  are  ovate,  and  of  a  pale  yellow 
colour.    Each  polycarp  is  hermaphrodite. 

Family. — Molgulidje. 

MolgtUa  occulta,  Kupffer.  (PL  YI,  fig.  6.) 
A  large  number  of  specimens  of  the  genus  Molgula  were 
dredged  during  August,  off  the  south  end  of  the  Isle  of  Man, 
chiefly  between  Port  Erin  and  the  Calf,  and  off  Spanish 
Head,  from  depths  of  ten  to  twenty  fathoms.  They  differ 
considerably  in  external  appearance,  some  being  coated  with 
small  stones  and  fragments  of  NuUipores  and  shells,  while 
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ofhers  have  merely  a  sandy  inyeBtment ;  they  all,  however^ 
seem  to  belong  to  the  one  species,  Kupffer^s  Molgula 
occtiUa.*  This  speoies  has  been  preyiously  found  off  the 
coast  of  Denmark  (Enpffer),  at  Arendal  in  Norway  (Enpffer), 
on  the  coast  of  Greenland  (see  Transtedt  t),  in  the  Adriatic 
(Hellert),  and  at  Torbay§  on  the  English  coast.  I  have 
recently  seen  some  specimens  of  the  same  speoies  which 
were  dredged  last  summer  by  Professor  Haddon  in  Bantiy 
Bay,  on  the  S.  W.  coast  of  Ireland. 

The  Manx  specimens  vary  in  size  from  0*6  cm.  to  8  cm. 
in  extreme  length ;  they  are  of  the  nsnal  more  or  less  OTate 
shape.  In  the  case  of  one  specimen  dredged  off  Bradda 
Head,  near  Port  Erin,  on  Angost  22nd,  from  a  depth  of 
fifteen  &thoms,  several  large  colonies  of  the  Hydroid  Cljftia 
johmtani  were  fonnd  to  be  attached  to  the  branchial  and 
atrial  siphons.  When  the  Ascidian  retracted,  and  the 
siphons  disappeared  nnder  the  sorronnding  sandy  test,  the 
Zoophytes  were  crowded  together,  and  to  a  certain  extent 
drawn  in  with  the  siphons,  bnt  this  compulsory  retraction 
did  not  seem  to  have  affected  the. healthy  deyelopment  of  the 
Zoophytes  in  the  least.  Probably  it  was  more  than  compen- 
sated for  by  the  abundant  food  supply  brought  within  reach 
of  the  zooids  by  the  Ascidian's  inhalent  and  exhalant 
currents. 

The  branchial  sac  in  the  Isle  of  Man  specimens  agrees 
in  all  respects  with  the  descriptions  given  by  Eupffer, 
Heller,  and  Traustedt ;  the  tentacles,  however,  appear  to  be 
usually  six  large  (A),  six  of  median  size  (B),  and  twelve  small 

*  Kap£fer,  Jahre$berxchte  der  Kommiufon  zur  Untenuehung  der  deutuken 
Meere  in  Kiel,  Berlizi,  1874,  vii,  Tnnioata,  p.  284. 

f  Ovenigt  over  de  fret  Danmark  og  deU  nordlige  Bilande  ^jendU  AtMia 
8impliee$,  KjftbenhaTii,  1880,  p.  427. 

}  Untertuch.  n.  d,  Tunieaten  d.  Adriat.  u.  MitUlm,  iii,  Abih.  Wien,  1877. 

}  Sorby  and  Herdman,  Joum.  Linn,  8oe.  Lond,,  ZooL,  toL  xri,  p.  6S3, 
1882. 
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(G)y  arranged  with  regularity  as  follows : — A,  C,  B,  C,  A. 
Eapffer  and  Traufltedt  deacribe  their  speoimens  as  having 
twelye  large  and  twelve  small  tentacles  placed  alternately. 

The  dorsal  lamina  in  the  Manx  specimens  is  nsnally  a 
plain  membrane ;  the  free  edge  may  be  irregnlar,  bat  it  is  not 
actually  toothed.  The  dorsal  tnberde  is  very  variable.  It 
is  nsnally  cordate  in  outline,  and  has  the  apertnre  placed 
laterally,  or  even  posteriorly.  In  one  specimen,  one  of  the 
horns  was  observed  to  give  off  a  short  carved  branch  directed 
inwards  (see  PL  YI,  fig.  6). 

Eugyra  glutinans,  Moller. 

Cynthia  glutinoM,  Moller,  Index  MoU,,  Qronkmdt  p.  21. 

Molgula  tubulosa,  Forbes,  Brit,  MoU.,  v.  i,  p.  86. 

Molgula  eMrenoaa,  Aid.  and  Han.,  Ann.  and  Mag.  N.  H,  1868, 

p.  160. 
Eugyra  arenosa,  Hancock,  Ann.  and  Mag,  N,  H,  1870,  p.  867 
Eugyra  glutinoM,  Tranatedt,  Vid.  Medd.  f.  d.  Natu/rh,  For. 

Kjohnh,,  1880,  p.  428. 

This  widely  diffused  species  is  fairly  abundant  off  the 
Halfway  Rock,  between  Port  Erin  and  the  Calf  of  Man,  and 
also  off  Spanish  Head,  Isle  of  Man,  at  depths  of  ten  to 
twenty  fathoms.  The  specimens  vary  considerably  in  size, 
although  most  of  them  are  small  (1  cm.  in  diameter).  They 
are  covered  by  a  light  yellowish  sandy  investment,  containing 
many  fragments  of  shells.  The  largest  specimen  was  2  cm. 
in  greatest  length. 

This  species  has  been  fully  described  by  Eupffer  *  and 
by  Traustedt.  t  It  has  been  found  on  the  coast  of  Depmark, 
Norway,  HoUand,  France,  the  Faroes,  Greenland,  Siberia, 
and  at  various  localities  on  the  English  coast.  It  has  not 
been  previously  recorded  from  the  Isle  of  Man. 

*  JahreMberieht, 
t  Overrigt  over  defra  Danmark,  etc.,  Atcidia  Simplices,  loe,  eit. 
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Explanation  of  thb  Platbb. 

Platb  V. 
Polyearpa  monenns,  n.  sp. 

Fig.  1.  Specimen  of  Polyearpa  monemis,  from  side,  naionl 
size. 

Fig.  2.  Ectoderm  cells  seen  in  profile,  magnified  800 
diameters. 

Fig,  8.  Ectoderm  cells,  nntface  view,  magnified  800  diame- 
ters. 

Fig.  4.    Part  of  mantle,  magnified  60  diameters. 

Fig.  6.    Tentacles,  magnified  60  diameters. 

Fig.  6.    Alimentary  canal,  natural  size. 

Fig.  7.    Part  of  branchial  sac,  magnified  60  diameters. 

Fig.  8.  Small  portion  of  branchial  sac,  magnified  800 
diameters. 

Platb  VI. 

Figs.  1-4.  'MorcheUioides  alderi^  n.  sp. 

Fig.        6.  Asddia  plebeia^  Alder. 

Fig.        6.  Molgvla  occulta,  Eupfier. 

Fig.        7.  BotryUua  sma/ragdus,  M.-£dw. 

Fig.  1.     Several  small  colonies  of  MorcheUioides  alderi^ 

natnral  size. 
Fig.  2.    Single    larger    colony    of   MorcheUioide$    alderiy 

natural  size. 
Fig.  8.    An  ascidiozooid  of  MorcheUioides  alderi,  seen  from 

right  side,  magnified  60  diameters. 
Fig.  4.     Small  part  of  the  branchial  sac  of  MorcheUioides 

alderi,  magnified  60  diameters. 
Fig.  6.     The  dorsal  tubercle  and  anterior  part  of  the  dorsal 

lamina  of  Ascidiaplebeia,  magnified  60  diameters. 
Fig.  6.     The  dorsal  tubercle  of  Molgula  occulta,  an  abnormal 

specimen,  magnified  60  diameters. 
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Fig.  7.  The  anterior  end  of  an  ascidiosooid  of  Botrylius 
snuvragdua,  showing  the  arrangement  of  the 
tentacles,  Ac,  magnified  800  diameters. 


a,  anas;  at,  atrial  apertnre;  br,  branchial  aperture; 
Itr.f,  fold  in  branchial  sac ;  en,  endostyle ;  $.gr,  epibranchial 
groove ;  dd,  dorsal  lamina ;  dd,  dorsal  tnbercle ;  gLd,  duct 
of  nenral  gland ;  i,  intestine ;  id,  internal  longitudinal  bar ; 
I,  dorsal  languet ;  Lv,  fine  longitudinal  vessel ;  m.f,  muscle 
fibres ;  oe,  oesophagus ;  pig,  mass  of  pigment  cells ; 
p.p,  peripharyngeal  band ;  p.ab,  post-abdomen  ;  r,  rectum  ; 
ag,  stigmata  of  branchial  sac ;  at,  stomach ;  aph.  sphincter ; 
tn,  tentacles ;  tr,  transverse  vessels. 
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DISTRICT. 

Bt  Alfbko  Lbiobstbb. 

Thb  AlgsB  collected  daring  last  sammer's  ezpeditionB  were 
few,  and  none  of  them  specially  rare.  It  should  be 
remembered,  however,  that  no  particular  search  was  made 
for  AlgflB,  the  primary  object  of  the  expeditions  being  to 
collect  animals.  Daring  the  coming  summer,  it  is  intended 
to .  devote  some  time  to  a  special  study  of  the  Algss  of 
the  district,  and  it  is  hoped  that  a  detailed  report  will  be 
ready  for  the  second  volume  of  the  Liverpool  Marine  Biology 
Committee's  series.*  In  the  meantime  it  is  thought  desirable 
to  give  a  list  of  those  species  of  AlgsB  which  have  been 
already  found  in  the  locality.  The  classification  and  nomen- 
clature are  those  of  Harvey's  **  Phycologia  Britannica" 

Class.— ALQ>E. 

Sub-class  I.— MELANOSPEBMEiE. 

Order  I. — FuoAO&a. 

HaUdrys  sUiquosa. 
Fucu8  vesicuUmu, 
Fucm  serratus, 
Fucm  nodo8vs. 

*  Mr.  F.  P.  Marrat,  who  has  been  worldiig  for  some  years  at  ihe  sea- 
weeds of  ihe  distriot,  will  probably  also  oontribnte  a  report  upon  eerlain 
groups  of  the  Algfls.— Ed. 
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Order  n. — Spoboohnaoab. 

Deimarestia  cumleata. 
Deifnarestia  viridis. 

Order  m. — ^LiMiNABiAOBiB. 
Laminaria  digitata. 
La/mna/ria  scicehaHna. 

Order  IV. — Diottotaosjb. 
Dietyota  dUhotoma. 
Punctaria  laHfoUa. 

Order  VI. — ^EoTOOABPAOxiE. 

Cladostepkus  gpongiostu. 
Spha4:ela/ria  phimosa* 

Sab-class  11.— RHODOSPEBME^. 
Order  VIE. — Bhodoicblaoba. 
Poly$iphonia  formosa. 
Polyriphonia  fibriUoBa. 
Polyriphonia  fastigiata. 
Polygiphania  byssoides. 
Dagya  coccinea. 

Order  IX. — Goralliiiaobjb. 
CoraUina  offictnaUs. 

Order  X. — Delbsseriaoba. 
Plocamium  cocdneum* 

Order  XI. — BHODTMBNUOEiB. 
Rhodymenia  pahnetta. 

Order  XII. — GBTPTONEMucBiE. 

ChondruB  crispus. 
PeyMoneUa  diibyi. 
Catenella  opuntia. 


814       LIYBBPOaL   MABINB  BIOIiOOT   OOMMITTBH   BSFOBT. 

Order  XIII.—- Cb&amiaoba. 

PtUota  phmuma. 
Ceramkun  rubrum 
Oriffithsia  eoralUna. 
CaUithamnion  pedieeUatum. 

Sub-olasB  m.— CHLOBOSPEBME^. 
Order  XVI. — UtiYACEA. 
Ulva  latis$ima. 
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FIBST  REPORT  6n  the  MARINE  FAUNA  in  the 
Neighboarhood  of  PENMAENMAWR. 

Bt  Ibaao  0.  Thompson,  F.R.M.S. 

DuRiNa  the  month  of  Joly,  1885, 1  spent  a  few  weeks  in  the 
neighboarhood  of  Penmaenmawr  examining  the  Marine 
Faona  of  the  district,  by  dredging  and  tow-netting  from  a 
boat,  and  also  by  ooUeoting  on  the  rocks  at  low  water. 

The  district  explored  included  the  Month  of  the  Menai 
Straits,  the  sea  between  the  Welsh  Coast  and  Puffin  Island 
(soYen  miles  across),  and,  in  the  other  direction,  towards  the 
Great  Ormes  Head,  as  well  as  the  region  about  Colwyn  Bay. 

The  depth  in  this  locality  rarely  exceeds  four  iathoma, 
and  the  sea  bottom  is  generally  clayey  and  sandy ;  patches  of 
round  stony  masses  were  occasionally  met  with. 

Near  to  Puffin  Island  I  dredged  over  a  large  mussel  bed, 
a  very  prolific  region,  yielding  quantities  of  Zoophytes,  the 
abode  of  innumerable  Amphipoda.  A  similar  mussel  bed 
was  passed  over  at  the  East  side  of  the  Little  Ormes  Head, 
near  Colwyn  Bay. 

On  one  rather  stormy  day  early  in  July  the  tow*net 
yielded  a  large  number  of  specimens  of  the  Megalopa  stage 
of  crabs ;  although  they  were  conspicuously  absent  from  all 
subsequent  tow-net  gatherings. 

During  the  whole  period  tow-net  work  was  much  impeded 
by  the  abundance  of  some  peculiar  gelatinous  bodies  which 
were  distributed  throughout  the  sea.  These  little  bodies 
were  always  distinctly  visible  on  holding  a  bottle  of  sea  water 
up  to  the  light.  They  varied  in  size  from  yV  to  i^y  of  an 
inch  in  diameter,   and  were   spherical  or  oblong  in  form, 
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the  trantlucent  bounding  membrane  appearing  onder  the 
microBoope  to  be  composed  of  minnte  particles  with  8p|caleB 
imbedded  therein.  So  completely  did  the  gelatinoas  mass 
diffnse  itself  over  the  tow-net  that  it  was  most  difficolt  to  find 
or  pick  ont  any  small  sorface  animals. 

Althoogh  the  little  gelatinoas  bodies  were  quite  perfect 
in  form  when  taken  in  a  bottle,  the  rash  of  water  into  the 
tow-net  always  broke  them  up,  the  result  being  a  mass  of 
debris  (apparently  vegetable)  which  dung  tenaciously  to  the 
mnslin  of  the  net.  The  gelatinoas  spheres  appeared  to  be 
most  nomerons  a  few  feet  below  the  sarCaoe,  and  were 
distinctly  yisible  on  looking  down  into  the  water  from  the 
boat  side.  Weather  seemed  not  to  affect  them,  as  they  were 
apparently  equally  prevalent  on  calm  and  on  rough  days; 
but  it  was  noticed  while  rowing  across  from  Penmaenmawr 
to  Puffin  Island  that  they  were  less  plentifal  about  the 
middle  of  the  entrance  to  the  Menai  Straits  than  nearer  each 
side.  Early  in  June  they  were  noticed  in  profusion  about 
the  mouth  of  the  Dee,  on  the  "  Merry  Andrew  *'  expedition. 

Associated  with  these  gelatinous  bodies  were  always 
foand  quantities  of  Noctiluca  mUiariSt  which  were  con- 
gregated about  the  surface  of  the  collecting  jar,  while  the 
gelatinous  spheres,  if  not  fractured,  remained  suspended  in 
the  water,  and  the  broken  debris  from  the  tow-net  fell  to  the 
bottom. 

These  spherical  gelatinous  bodies  are  probably  Algn,  and 
they  have  been  noticed  previously  by  several  observers  on 
different  parts  of  the  coast  as  occurring  at  times  in  very 
great  abundance.  In  Nature  for  July  16th,  1886,  Mr. 
Shrubsole  records  having  noticed  them  in  quantity  on  the 
East  coast. 

In  a  paper  ''On  the  Movements  and  Food  of  the 
Herring,"  *  Mr.  F.  Pearcey  describes  the  occurrence  in  the 

*  Proc,  Roy.  Phy$.  Soe  ,  Edin    toI.  tiii,  p.  889. 
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Shetland  Seas  of  vast  banks  of  Rhizosolenia  shrubsoUif  a 
marine  diatom ;  and  he  noticed  also  what  was  so  conspicnons 
at  Penmaenmawr^  namely,  the  almost  total  absence  of  the 
ordinary  sarface  organisms  in  the  tracts  of  sea  infested  by 
the  gelatinous  Alg®. 

A  list  of  the  animals  obtained  by  dredging  and  shore 
collecting  around  Penmaenmawr  has  been  drawn  np,*  bat  as 
this  is  probably  far  from  complete,  it  has  been  thought  best 
to  keep  it  for  one  of  the  fntnre  volameSi  so  that  at  least 
another  season's  work  might  be  incorporated  with  it.  The 
following  species  may,  however,  be  mentioned  as  being 
amongst  those  which  have  been  collected  at  Penmaenmawr 
this  year: — 

Coryne  pusiUa,  Thav/numtias  convexa,  Aglaophenia 
pluma,  Vermilia  triquetra,  Thelepus  cireinatus,  Btigula 
flabelUUa,  Amaihia  Undigera^  Pycnogonum  liitorale^  Botryl- 
loides  rubrvm,  Ascidia  virginea^  Ascidia  scabra,  Styela 
grossvlaria,  Philine  aperta,  and  Cypraa  europaa. 

*  The  speoimens  ooUeoted  by  Mi,  Thompson  have  been  distributed  to 
the  Anthers  of  the  various  Reports,  and  will  be  found  noticed  under  the 
groups  to  which  they  belong. — ^Ed. 


318 


NOTES  on  the  MARINE  INVERTEBRATE  FAUNA  of 
the  SOUTHERN  END  of  the  ISLE  OF  MAN. 

Bt  W.  a.  Hxbdman,  D.Bo., 

paorissoB  or  HiTomu.  hi8tobt  n  oimBBSiTT  ooumom,  utbbmoi- 

Thb  shoreB  of  the  sonthern  end  of  the  Isle  of  Man  are  very 

f 

varied  in  their  oharaoters,  and  they  support  an  abundant 
littoral  and  shallow-water  Fanna.  Precipitous  cliflfs  extend 
nearly  all  the  way  from  Spanish  Head  to  Port  Erin,  and 
from  Port  Erin  to  Fleshwick  Bay ;  at  Port  St.  Mary»  at  Bay- 
ny-Carrickey,  and  at  Port  Erin  there  are  sandy  or  muddy 
bays  enclosed  by  rocks ;  in  the  neighbourhood  of  PoylWaaisb 
and  of  Port  St.  Mary,  long,  flat,  shelring  reefs  run  out  to 
sea ;  while  at  various  places  stony  shores  occur,  composed  of 
angular  fragments  broken  off  from  the  cliffs  and  reefs,  and 
forming  perhaps  the  most  prolific  of  all  localities  to  the 
marine  biologist. 

Five  weeks  in  July  and  August,  1885,  were  spent  in 
exploring  this  district,  and  in  making  collections,  chiefly  by 
dredging,  tow-netting,  and  shore  work.  My  headquarters 
were  at  Port  Erin,*  where  there  is  a  long  narrow  bay  facing 
to  the  west,  and  enclosed  by  rocky  sides.  Most  of  the 
dredging  was  done  at  the  mouth  of  this  bay,  at  depths  of 
from  ten  to  fifteen  fathoms,  the  bottom  being  chiefly  gravel. 
Occasional  dredging  expeditions  were  carried  out  further 
round  the  coast—  to  the  north,  off  Bradda  Head,"^  and  a  little 
further;  and  to  the  south,  off  Bay  Fine*  and  the  HaKway 
Bock,*  and  onwards  towards  the  Calf.'*'  One  day  was  spent 
in  dredging  off  Port  St.  Mary  and  off  Spanish  Head,  and 
around  the  eastern  side  of  the  Calf. 

*  See  Chart,  PI.  Xn. 
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The  bottom  between  the  Calf  and  Port  St.  Maiy,  at  a 
depth  of  fifteen  to  twenty-five  fathoms,  ia  ahnost  entirely 
oomposed  of  living  Nolliporea,  in  whieh,  however,  a  rich 
and  varied  Fauna  is  fonnd.    In  this  locality,  the  following 
animals  amongst  others  were  obtained : — 
Leucandra  nivea,  HdUsa/rca  dtgardinii. 
Oarveia  nuta/ns,  TuinUaria  iimplex. 
AdaajMia  paUicUa,  CorynaciU  viridis,  Polythoa  a/renacea, 

Haieampa  chrysantheUum, 
Sarcodietyon  eatenata. 

Antedon  rosaceuB,  CribreUa  sangvinolenta,  Ocnus  brunneus. 
Lineiu  marinu$f  FUograna  mpUxa^  Hermume  hystrix. 
CeWma  fiaUdoaa,   Cribrilina  punctata,  Membranipora 

aurUa,  Umhonida  vermcoBa,  Parelia  compressa. 
Pagwnia    prideauocii,    Pagurus    ciLanensiB,    Ewrynome 

aspera^  Ebalia  tumefacta. 
Lima  loscambiif  Pecten  pusio,  Pecten  nrniUs,  Peeten 

maximuB,  Area  tetragona,  Pectuncui'us  glycimeri$. 
Phasianella    ptdlus,     Trochus    zizyphinus,    FUsureUa 

graca,  Murex  erinacevs. 
Doto  fragiliSf  Dendronotvs  arboreseens,  EoU$  tricolor, 

Goniodoris  castanea. 
Clavelina  lepadiformiSf  Perophora  listeri,  Ciona  intesti" 
nalis,    Ascidia  plebeia,     CoreUa    pwraUelogramma, 
Eugyra  glutinana. 
MorcheUium  argus,  BotryUoides  rubrum. 
A  large  dead  valve  of  Pecten  maximum,  with  the  following 
ten  species  of  Polyzoa  attached  to  it,  was  dredged  in  this 
locality  i—ScrupoceUaria  scruposa,  Cellaria  JUtutosa,  Mem- 
branipora  catentdaria,    MttcroneUa   peachii,    Microporelia 
malusii,  Smittia  reticvlata,  Lichenopora  hispida,  Diastqpora 
patina,  MenibraniporeUa  nitida,  Crisia  ebumea. 

In  shaUower  water  in  this  region  (between  Port  St.  Mary 
and  the  Calf)  there  are  large  tracts  covered  with  Laminaria, 
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which  are  nearly  exposed  at  low  water»  and  from 
maBses  of  Laminaria  are  often  oast  ashore  daring  storms. 
Attached  to  the  Laminaria,  especially  at  the  root-like 
lower  endsi  are  found  commonly  the  following  animals : — 

HaUsarca  duyardinii,  Leuca/ndra  gouei. 

Harmothoe    imbrieataf    FUograna    impUxa,     Terebdla 
nebidoM,  Ltmbriem  capitatus. 

Criiia  d^nticutdta,  Criiia  cormUa,  SerupoeeUaria  $erupo$a. 

Verruca  stfomia. 

Modiolaria  marmorata,  Saaieava  rugosa,  Anomia  ephip- 
pium. 

Heldon  peUucidum,  and  the  variety  lave. 

Potyearpa  rustica. 

Amaroucium  sp.,    LqptocUnuin  mactJosum,    Diploioma 
cryataUinvm, 

The  specimens  of  Helcian  peUueidum,  var.  lave,  attain  a 
large  size.  The  Compound  Ascidians,  especiaUy  LeptoeUnum 
maculosum  and  Diplosoma  cryatalUnum,  are  very  nnmerons 
and  form  large  colonies. 

The  shore  at  Eitterland,'*'  immediately  opposite  the  Calf, 
has  a  number  of  deep  and  well-stocked  tidal  pools.  The 
rocks  are  covered  by  great  expanses  of  a  white  NuUipore, 
which  must  protect  the  shore  to  a  considerable  extent  against 
marine  erosion.  A  brilliant  scarlet  anemone  {HeiUieU$ 
venusta)  is  common  in  these  pools,  and  along  with  it  is 
found  a  sponge  {Amorphina  caruncula)  of  precisely  the 
same  hue.  The  result  of  this  association  is  that  it  becomes 
sometimes  almost  impossible  to  detect  the  anemone  without 
a  close  examination. 

The  other  anemones  which  were  noticed  on  the  shores  in 
the  neighbourhood  of  Port  Erin  were : — Actinia  equina^ 
Anemonia  mdcata,  TeaUa  crasaicomis,  vars.  inngnii  and 
purpurea^  and  Btmodes  gemmacetis. 

*  See  Chart,  PI.  Xn. 
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The  rooks  on  the  north-western  side  of  Port  Erin, 
extending  ontwards  towards  Bradda  Head,  form  a  good 
coUeeting.  gronnd  at  low  water,  and  many  of  the  tidal  pools 
are  well-stocked,  and  contain  some  rare  species.  A  couple  of 
large  and  well-formed  specimens  of  the  rare  sponge  laodietya 
elegans  were  obtained  from  the  bottom  of  a  deep  pool  lined 
with  Nnllipore.  Many  of  the  pools  are  almost  choked  np 
with  CoraUina  offidnaliSf  attached  to  which  may  be  fonnd 
Asterina  gibhosa,  and  Amphvwra  squamata.  The  specimens 
of  Asterina  gibhosa  obtained  from  the  pools  at  Port  Erin 
were  all  much  smaller  than  those  fonnd  on  the  shore  at  Bay- 
ny-Carrickey,  between  Port  St.  Mary  and  Castletown. 

Port  Erin  is  a  very  good  locality  for  Gompoond  Ascidians. 
Magnificent  specimens  of  MorcheUium  argus  may  be  obtained 
from  the  deeper  tidal  pools  or  hanging  from  ledges  of  rock 
near  low  water  mark.  Several  species  of  Leptoclinum  were 
fonnd  attached  to  stones  lying  in  the  rock  pools,  and  a 
species  of  Diplosoma  was  not  uncommon  in  simUar  situa- 
tions. 

In  a  very  limited  area,  on  the  northern  side  of  Fleshwick 
Bay,  there  are  a  number  of  well-stocked  tidal  pools.  Some 
of  these  contain  quantities  of  CoraUina  offidnaUs,  in  which 
may  be  found  Asterina  gibbosa,  Caprella  linearis^  Pephredo 
hirguta  (?),  Amphvwra  aquamata,  Madiolaria  marmorata, 
Sycandra  compreasa,  and  Chthamalua  steUatus. 

Large  numbers  of  a  beautiful  anemone,  with  a  large 
brown  disk,  probably  a  variety  of  Actinoloba  dianthus,  are 
found  in  these  pools,  generally  attached  in  crevices  of  the 
rock  from  which  it  is  almost  impossible  to  extract  them. 

PateUa  vulgata,  variety  athletica^  is  also  very  common 
attached  to  the  rocks  at  Fleshwick  Bay.  The  specimens  are 
of  fair  size  and  of  very  irregular  form.  The  shell  is  white 
and  chalky,  and  the  tactile  processes  of  the  mantle  edge  are 
pure  opaque  white,  and  very  long. 
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The  only  other  piece  of  shore  which  leqiiiree  apeeial 
mMiiioii  is  the  flat  region,  known  as  Bay-ny-CaniolDay, 
lying  between  Port  St.  Ifary  and  Pi^llTaaiah,  near  Cartlo- 
town.  Some  parts  ot  this  beaeh  are  wide  expanses  of  sand 
and  sandy  mnd,  with  occasional  stones  and  stony  poob ; 
while  other  parts,  especially  at  the  PoyllTsaish  end,  are 
formed  by  long  low  reefr  of  rock,  with  many  pools  and  ere> 
▼ices,  and  oyerhanging  ledges,  and  well-covered  with  sea-weed 
and  incmsting  animals.  Plmrobranchua  membranaeeHM  is 
conmion  in  this  localil^,  chiefly  on  the  under  sorfiMses  of 
large  stones  in  the  pools,  abng  with  ^ery  fine  specimens  of 
Asterina  giUxma,  mnch  larger  than  those  fbnnd  at  Port 
Erin.      Trodnu  zieyphinuB  is  also  common  here  at  low  tide. 

Componnd  Asddians  are  partieolarly  abundant  and 
large.      The  following  species  were  cdlected  : — 

BotrpUtts  violaeeuBf  BotryUui  9ehlas9eri,  BotryUiu 
pruinomif  BotryUoidts  rybnan,  BotryUoides  aBnea$u. 

Distoma  rvbrum. 

Amaroucium  proliferum. 

Leptoclinum  maetdotum,  Leptoelinum  atperum, 

DiploMoma  gelaiinoium. 

Some  projecting  masses  of  hard  clay  which  occur  on  one 
part  of  this  shore,  are  penetrated  in  aU  directions  by  the 
barrows  of  Pholaa  erigpataf  and  those  of  a  small  Annelid. 
Under  the  stones  in  the  more  mnddy  parts,  Cirratubu 
barealis  is  common;  while  in  the  cleaner  regions  and  in 
the  rock-pools,  Nereig  pelagiea  and  Harmoihde  itnbricata  are 
found.  Amongst  the  other  species  obtained  on  this  shore, 
were : — HaU»aToa  dujardinii^  Leucandra  nivea,  Amcrphma 
panicea,  Anenumia  mdeata,  Bunode$  gemmaceus,  Polffnoe 
flocco$a,  and  Oaiaihea  gqiuumifera. 

The  most  proliiic  dredging  ground  in  the  neighbourhood 
of  Port  Erin  was  found  to  be  in  front  of  Bay  Fine  and  the 
Halfway  rock,  between  the  breakwater  and  the  Calf.     Here, 
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at  a  short  distanoe  from  the  shore,  on  a  bottom  eomposed  of 
stones  and  sea- weed  and  dead  shells,  the  following  animals 
ware  fonnd  to  be  abundant : — AntennuUma  ramasa,  Flvmu- 
laria  fmnata^  Antedon  roBaceu$,  Echinoeyamm  pu$Ubui, 
Pectifkoria  belgica,  TerebeUa  nebtdosa,  Oalathea  intermedia^ 
Stencrhynehui  ro$tratu$f  Pectunetdus  glycimeris,  VehUina 
lavigaiat  Trockus  magu$f  Aplyeia  punctata,  MorcheUmm 
argue,  ClaveUna  lepadiformie,  Ciona  inteetinalie,  Carella 
paraUelogramma,  Styela  groeeularia,  Eugyra  glutinane, 
and  Molgula  oecuUa. 

The  following  rarer  forms  were  obtained  once  or  twiee  in 
the  same  locality : — JSaUearca  dujardmii,  Halcampa  chry- 
eanihellum,  Thyone  papMoea,  Cueumaria  hyndmanni,  Her- 
madion  aeeimUe  (on  the  peristome  of  Eehinue  eeculentue), 
Hermians  kyetrix,  Carinelia  Umeaia,  AnuUhia  lendigera, 
CrangoH  eeulptus,  Ebaka  cranchii  and  E.  tuberoea,  Inaehue 
doreetteneie,  Trivia  ewropaa,  Doto  fragUie,  Eolie  picta, 
EoUe  amcena,  EoUe  lineata,  Polycychte  eavignii,  Polyearpa 
monensie,  n.sp. 

The  tow-net  was  nsed  on  most  days,  generally  in  the 
neighbourhood  of  Port  Erin.    On  some  few  days,  when  it 
was  too  rough  to  dredge»  it  was  possible  to  work  the  tow-net 
in  the  more  sheltered  parts  of  Port  Erin  Bay.    Whenever 
the  tow-net  gathering  was  at  all  good,  or  seemed  to  shew  any 
peculiar  organisms,  it  was  preserved  in  the  following  manner 
for  future  examination : — The  tow-net  on  being  brought  on  > 
board  was  turned  inside  out  into  a  wide-mouthed  gallon  jar 
of  sea  water,  in  which  the  organisms  could  be  roughly 
examined  with  a  pocket  lens.    A  few  grains  of  solid  picric 
acid  was  then  added,   so   as  to  kill  and    precipitate  the 
organisms.    A  great  difference  was  noticed  in  the  amount  of 
picric  acid  which  the  different  kinds  of  animals  were  able  to 
withstand.    All  the  larvsB,  the  Medusoid  Gpnophores,  and 
the  Sagitte  die  first,  while  the  Crustacea  are  still  quite  lively 
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and  active ;  then,  on  the  addition  of  more  picric  acid,  the 
Gopepoda  stop  swimming  and  fall  to  the  bottom,  leaving 
Evadne  and  any  higher  Gmstaceans,  snoh  as  Amphipoda 
and  Isopoda,  still  alive  and  able  to  swim  about  in  the  picric 
solution.  After  all  the  organisms  have  been  killed  and 
have  fallen  to  the  bottom,  the  supeijacent  fluid  may  be 
poured  off  so  as  to  reduce  its  amount,  and  what  remains 
along  with  the  organisms  may  then  be  transferred  to  a 
small  (1  or  2-oz.)  bottle.  Then,  after  settling  for  a  few 
minutes  the  greater  part  of  the  picric  acid  solution  may  be 
again  poured  off,  and  the  bottie  filled  up  with  alcohol. 
This  process  gave  fairly  good  results.  The  animals  were 
thoroughly  preserved,  and  in  most  cases  had  not  suffered 
from  excessive  or  irregular  contraction.  The  previouB 
hardening  in  picric  acid  appears  to  prevent  them  from  being 
shrivelled  by  the  alcohol.  The  natural  colour,  however,  is 
in  all  cases  entirely  obliterated  as  everything  is  stained 
opaque  yellow  by  the  picric  acid. 

The  following  lists  have  been  drawn  up'*'  from  the  tow- 
net  gatherings  which  were  preserved.  They  shew  that, 
although  a  slight  difference  was  present  in  the  surface 
fauna  on  different  days,  and  at  different  times,  still  no 
definite  relation  can  be  established  between  the  time  of  day, 
the  state  of  the  sea,  or  the  meteorological  conditions  on  the 
one  hand,  and  the  abundance  or  nature  of  the  surface  life  on 
the  other : — 

I.— July  80th,  Port  Erin,  mid-day. 
Pendinium  tripos,  few. 
Thaumantias,  many. 
Pleurobra/ihia  piletLS,  few. 

*  I  have  to  aoknowledge  the  help  of  Mr.  J.  A.  Qabb,  tlie  asiiftaiit 
in  the  Zoological  Laboratory  of  Uniyerritj  OoUege,  Liyerpool,  in  maldiig 
thete  lists.  Mr.  Clabb  went  carefully  through  the  whole  of  the  material, 
picked  out  and  mounted  the  speeieB,  and  identified  many  of  them. — Ed. 


N0TB8  ON  THS   FAUNA  OF  THB   IfiOiB  OF  MAN.         826 

Plate!  (both  Echinid  and  Ophinrid),  many. 
Annelid  larvs  (Polynoe  f),  many. 
Sagitta  hipwncta/ta. 

Copepoda,   namerons    {Bias    Vongvremu^    CalanuB  Jin- 
ma/rchicu8,  and  Oithona  ^pinifrons), 
Nanplei,  few. 

Zoe«By  and  other  Crnstaoean  larval  forms. 
Evadne  nordmcmni^  numerons. 
Oikoplewa  ftabeUum^  yery  few. 

n. — July  SOthy  Port  Erin,  evening,  sea  calm. 

Periiinivm  tripos^  few. 
Annelid  larvs,  several  kinds. 
Sagitta  bipunctata,  few. 
Polyzoon  larvsB  ?  (of.  Mitraria). 

Gopepoda,  very  numerons  (Calanvsjinmarchuma,  Metridia 
armata,  Dias  Umgiremis,  etc.) 
Nanplei. 

ZoesB,  numerous. 
Evad/ne  nordmannif  many. 
Gastropod  larvsB,  few. 
Oikopleura  flabeUum,  very  few. 

in. — Aug.  1st,  Port  Erin,  mid-day. 

Peridinium  tripos,  and  P.  furca. 

Diatoms,  various  species. 

Thaunumtias  thompsoni,  many ;  and  T.  hidda, 

BougainviUia  brita/nnica. 

PUwrobrachia  piUvs,  few. 

Echinopsedia,  few. 

Tomopteris  onisciformis,  one. 

Sagitta  bipunctata, 

Nanplei. 

Zoesd. 
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Gopepoda,   nnmerons  (Calawiu  JinmarckieuM,  Metridia 
armata,  Bias  longiremiSf  Temora  Umgieomis,  ete.)- 
Evadne  nardmannif  numerous. 
Amphipody  one. 
Oikoplewra  flaheUum. 

IV. — ^Aug.  7th,  Port  Erin,  ipid-day. 

Peridinium  tripos,  a  few. 
Mednsoid  gonophoresi  nnmeroaB ;  several  speoiea. 
Sagitta  btpunctata. 

Gopepoda,  nomeroas   (Calantu  finmarchieua,  M^ridu 
armata,  etc.). 

Evadne  nordmanni,  few. 

Nanplei. 

ZoesB. 

Amphipoda,  several  speeies. 

Oikopleura  flabeUum,  few. 

V. — ^Ang.  18ih,  inside  the  breakwater,  Port  Erin,  noon. 
Peridinium  tripos. 

Mednsoid  gonophores,  several  species  of  Tkmimantias. 
Sagitta  bipunctata. 
Gopepoda,  few. 
Evadne  nordmanm. 
OikopUwra  fiabeUum,  few. 


VI. — ^Ang.  19th,  inside  the  breakwater,  Port  Erin,  noon. 

Mednsoid  gonophores,  nnmeroos  (T/botMfian^im  thomp- 
soni,  and  Tluwmaniias  octona). 

Plntei. 

Sagitta  bipunctata, 

Gopepoda,  fairly  nomerons  {Calawus  Jinmarckicus,  Pseu- 
docaianus  elongatus^  Temora  longicornis,  Centropages  hama- 
tus,  etc.). 

ZoesB. 
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Evdidne  nordmanni,  a  few. 
OikopUura  flabeUum, 
larvflB. 


Vn. — ^Ang.  2lBty  inside  breakwater,  Port  Erin. 

Peridinium  tripos,  very  few. 

Mednsoid  gonophores,  very  many  (Thaumantiag  hemi- 
spheriea,  T.  oetona,  T.  thompsoni,  and  BougainviUia  brit- 
cmnica). 

JBehinopaadia,  a  few. 

Annelid  larv». 

Sagitta  bipwiciata. 

Gopepoda,  fairly  nnmeroas  {Calounus  finmarchicmf  Diets 
longiremis,  Temora  longicomis,  Centrapages  hamatus,  etc.). 

Evadne  nordnumni,  few. 

Isopoda,  several. 

ZoesB  and  other  larval  Gmstaceans. 

(Hkopleura  flabeUum,  very  onmerons. 

Vm.— Ang.  22nd,  Port  £ri»,  noon ;  stiff  braese. 

Peridiniwn  tripos,  few. 

Mednsoid  goaopboree,  nuineroiis  (Thaumaniias  hemi- 
spheriea,  T.  thompsoni,  T.  ocUma,  and  BaugaimfiUui  brit- 
anniea), 

Plntei,  few. 

Sagitta  bipunetata,  numoroiie,  and  ef  vary  large  aize,  np 
to  16  mm.  in  length. 

C(^epodai  fairly  nnmeroos  (CaUmus  ^fimmirchicusr  Dias 
Itmgiremis,  Gentropages  ba/matus,  eto.)» 

Nanplei  and  ZoesB. 

Evadne  nordmanni,  few. 

Isopoda,  several  species. 

OiJcoplett/ra  flabellum,  fairly  nnmerons. 

IX. —Ang.  22nd,  Port  Erin,  after  snntfet;  windy. 
Mednsoid  gonophovee. 
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SagUta  bipunctata. 
ToTnopteris  onisciformis. 

Gopepoda,  varioas   (inolnding   PUuromma   abdamimaU, 
one  Bpedmen). 

EvcuJne  nordmanni. 
Isopoda. 
Oihopleura  flabeUum. 


The  following  is  the  list  of  species  in  the  oolleetion  made 
on  the  Soathern  shores  of  the  Isle  of  Man,  from  Fleshwick 
Bay*  to  near  Castletown,  by  shore-collecting,  dredging,  and 
tow-netting,  during  five  weeks  in  Jnly  and  Angast,  1885. 

POBIFBSA. 

Halisarea  dujcurdinii,  o£f  Port  St.  Mary ;  also  shore,  Port 
Erin,  Bay-ny-Garrickey,  &c. 

Chaiina  Unibata,  shore,  Port  Erin. 

DictyocyUndrus  stupomSt  off  Port  Erin. 

Amorphma  panicea,  shore.  Port  Erin,  &c. 

Amorphina  canmcula^  shore  pools,  Kitterland. 

IsodActya  degcois,  in  shore-pool.  Port  Erin. 

l8odictya  densa,  Port  Erin. 

HaUchondria  incrustcmi,  shore,  Bay-ny-Carrickey. 

Cliona  celata,  off  Port  Erin,  and  off  Spanish  Head. 

Hymeniacidon  Mngmnea^  shore  pools.  Port  Erin. 

Aseetta  coriacea^  shore,  Bay-ny-Garrickey  and  Port  Erin. 

Syeandra  compresm^  shore,  Fleshwick  Bay,  Port  Erin,  etc. 

Sycandra  ciliata,  shore.  Port  Erin. 

Syeandra  asperaf  n.sp.,  off  Port  Erin. 

Leiicandra  nivea,  off  Spanish  Head,  twelve  to  twenty 
fathoms. 

Leucandra  fistulosa,  shore.  Port  Erin. 

*  Bee  Ohurt  PL  XH. 
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Leucandra  johmtonii,  shore,  Bay-ny-Carriokey  and  Port 
Erin. 

Leucandra  gonei,  off  Port  St.  Mary,  Ao. 

CaSUSNTBRATA. 

Htdbombdubs. 

Cla/va  mtdticomis,  on  CaralUna  offidnaiii^  Port  Erin. 

Coryne  sp.,  on  wood  of  old  breakwater,  Port  Erin. 

Qarveia  nutanSf  off  Spanish  Head,  fifteen  fathoms. 

Tubularia  indivUa,  dead,  off  Spanish  Head  and  Port 
Erin. 

Tubularia  eimplex  (?)  off  Spanish  Head,  fifteen  fathoms. 

Eudendrium   ramo9vm^  off  Port  Erin,  ten  to  twenty 
faihonis. 

Eudendrium  capiUare  (?),  on  Hyas  coaarctatm,  off  Port 
Erin. 

Clytia  johmtanif  off  Bradda  Head,  near  Port  Erin. 

ObeUaflabeUaia,  off  Port  Erin. 

Obelia  dichotoma^  off  Port  Erin. 

Ohelia  gelatmosa  (?),  Port  Erin. 

Campanuiaria  volubUiSf  off  Spanish  Head. 

Campanula/ria  verticiUata,  off   Port   St.   Mary,  fifteen 
fathoms. 

CampanuUma  hinckeU,  off  Spanish  Head. 

Campa/nulafia  caUcuiata,  off  Port  Erin. 

Campanuiaria  angtdata,  off  Port  Erin. 

Campanuiaria  flexuoBa,  off  Port  Erin. 

CampanuUma  neglecta,  off  Port  Erin. 

Oonothyraa  lovini,  off  Port  Erin. 

Lafoea  dumosa,  off  Spanish  Head,  ten  to  twenty  fathoms. 

CalyeeUa  ayringa^  off  Port  Erin. 

Coppmia  a/rcta,  off  Spanish  Head ;  shore.  Port  Erin. 

Haleeium  halecinum,  off  Spanish  Head  and  Port  Erin, 
ten  to  twenty  fathoms. 
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HdUcium  beaniit  off  Spaniflh  Head. 
SertvlareUa  polyzoniaSf  off  Port  Erin.  * 
Diphasia  rosctem^  on  Tvbularia^  off  Pott  Eirin. 
Sertuia/ria  abietma^  off  Spanish  Head. 
SertuUma  opercuiata,  off  Spanish  Head. 
Sertularia  pumUa,  shore.  Port  Erin. 
rSertuloHa /Uicfdaf  off  Port  Erin. 
8ertula/na  a/rgentea,  off  Port  Erin. 
Hydfnllmania  fdcata^  off  Spanish  Head. 
PUimularia  piniMBUi^  off  Port  Erin,  fifteen  Cathoms. 
AnUnnvlaria  ramosa^  off  Port  Erin. 
AnUnnularia  antennina,  off  Spanish  Head. 

Mbdusoio  Gonophobbs, 

Thawmantia»  hemigphericaf  sorfoeey  Port  Efia. 
Thauma/ntiaa  octona^  surface.  Port  Erin. 
Thamnantias  thampsoni,  snrfaoe,  Fort  Erin. 
Thawnumtias  hicida^  snrfaoei  Port  Erin. 
BougainwUioL  britannica^  snrfiMe,  Port  Erin. 

Ctbnophoba. 
Plewrobrackia  pUeuef  sor&oe,  Port  Erin. 

AovmiABU. 

HdUampa  chrysa/nthellum  (f),  off  Halfway  Boek,   Port 
Erin,  ten  fathoms. 

Actinoloba  dianthmt  shore,  Port  Erin,  Fleshwidk  Bay. 
Heliactis  venusta,  shore,  Eitterland,  in  rock  pooh. 
Adamda  paXUata,    off   Spanish    Head,   ten  to  tirenty 

fathoms. 

Actinia  equina^  Port  Erin,  Fleshwick  Bay,  etc. 

Anenumia  ifdcajta,  ahcHre,  Bay-ny-Oaniehey,  Port  Erin. 

TeaUa  cragmeomis^  shore,  Port  Erin.      Tha  ^arietiee 
inngnis  and  purpwrea  were  also  noticed. 
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Bunodes  gemmaeew,  shore,  Bfty-ny-Garriekey ;  sboie. 
Port  Erin. 

Corynactis  viridis,  off  Spanish  Head  and  The  Calf,  fifteen 
to  twenty-five  lathoma.  The  Bpeoimens  fwemed  to  Mong  to 
the  variety  rhodoprarina,  Gosse. 

Pct/gthoa  a/renaoea^  off  Bpttnieh  Head,  ten  to  twenty 
fiithoms. 

Alotonabia. 

Alcyonmm  digitaMmi,  off  Spanish  Head,  ten  to  twenty 
fathoms. 

Sareodictyon  catenata^  off  Spanish  Head,  ten  to  twenty 
fathoms. 

EOHINODBBMATA. 

AnUdom  rataeem,  off  Port  Erin,  Halfway  Book;  off 
Spanish  Head,  ten  to  twenty  fathoms.  Pestacriiioid  larvse 
on  AlgsB  in  same  locality. 

Asterias  rubens,  off  Port  St.  Mary. 

CribreUa  BanguMwknta^  off  Spaniah  Head  and  Port 
Erin. 

SoUuter  pofpposa,  off  Port  Erin. 

Asterina  gibbosay  shore,  Bay-ny-Carrickey,  Port  Erin,  etc 

Ophioglypha  eUiata,  off  Port  Erin. 

Ophioglypha  atbida,  off  Port  Erin,  Port  St.  Mary,  etc. 

Amphiura  squamata^  Port  Erin,  Fleshwidc  Bay,  etc. 

OphiophoUa  aeuieata,  off  Port  Erin,  twelve  fatiiems,  etc. 

Ophioihrix  pentaphyUum^  off  Spanish  Head,  common. 

Ophiocoma  nigra,  off  Spanish  Head,  fifteen  to  twenty 
&thoms. 

Eehmm  mHiariBy  off  Spanirii  Head  and  Port  Erin. 

Echimu  eseulentm,  common  off  Port  Erin,  Port  St. 
Mary,  etc. 

Echinocardiwn  fla/veacens,  off  Bradda  Head,  fifteen 
fathoms. 
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Eehinocardium  cordaium^  off  Port  Erin. 

Spatangus  pwrpureus,  one  speoimen,    off   Port 
fifteen  fathoms. 

Echinocyamus  puiiUuM^  off  Bradda  Head,  etc.  Port 
off  Spanish  Head. 

Thyone  papiUosa,  off  GasseUs,  Port  Erin,  fifteen  fathoms. 

Ocnus  brwnneus,  off  Spanish  Head,  fifteen  fathoms. 

Cucumaria  hyndmannif  off  Port  Erin,  twenty  fiithoms. 

Yebmbs. 

Leptoplana  sp.,  off  Port  Erin,  ten  fathoms. 

Leptoplana  sp.,  Port  St.  Mary,  five  fathoms. 

Carinella  linecms^  off  Port  Erin. 

Linens  marmua,  between  Port  St.  Mary  and  Spanish 
Head,  twenty  fiftthoms ;  ako.  Bay  Fine,  ten  fathoms. 

Sctgitta  bipunctata^  surface,  Port  Erin. 

Hermione  hystrix,  off  Halfway  Bock,  Port  Erin,  and  off 
Spanish  Head,  fifteen  to  twenty  fathoms. 

Sihenelais  zeUandtca,  Port  Erin,  twenty  fathoms. 

Polynoe  s^^uamata,  off  Spanish  Head. 

Polynoe  floccota^  Port  St.  Mary,  five  fathoms ;  Bay-ny- 
Carrickey. 

Hermadion  ammile^  on  Eehiniu^  off  Bay  Fine,  ten 
fathoms. 

Harmothoe  haliati,  Port  Erin,  fifteen  fathoms. 

Harmothois  imbricata^  shore,  Bay-ny-Garrickey,  etc. 

Nepkthys  hngisetoBa,  Port  Erin. 

Syllig  armiUartB,  Port  Erin. 

Nereis  pelagica,  shore,  Bay-ny-Garrickey,  etc. 

Nereis  viridiSf  shore,  Bay-ny-Garrickey,  and  off  ^Nmish 
Head. 

Lumbrieonereis  fragiUs,  Port  St.  Mary. 

Eunice  sp..  Port  St.  Mary. 

Terebelia  conchUegaf  Port  St.  Mary,  fiye  fathoms ;  etc. 
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TerebeUa  nebidosaj  off  Port  Erin,  etc.,  ten  to  twenty 
fathoms;  common. 

DasycJume  lucuUana,  Port  Erin. 

Peetinaria  belgica,  off  Port  Erin,  twenty  fathoms. 

FUograna  implexaj  off  Port  St.  Mary,  five  fathoms. 

Cirrdtuim  eirratus,  off  Port  St.  Mary. 

Cirratulu8  boreaUa^  shore,  Bay-ny-Garriokey,  Port 
Erin,  etc. 

Serpula  vermictdaris,  off  Spanish  Head,  Port  Erin,  etc. 

Spirorbis  borecJis^  Fleshwick  Bay,  etc. 

Protula  protensa,  off  Spanish  Head,  twenty  fathoms. 

Tonwpteris  (misciformii,  surface.  Port  Erin. 

POLTZOA. 

^iea  recta,  off  Port  Erin,  ten  to  fifteen  fathoms. 

jEtea  truncata,  on  AlgsB,  Port  Erin,  ten  to  fifteen 
fathoms. 

Eucratea  ehelata,  yar.  eUmgata,  nov.,  off  Port  Erin. 

Scrupoceliaria  scrupea.  Port  Erin,  five  to  ten  fathoms. 

ScrupoceUaria  scruposa,  Port  St.  Mary,  five  fathoms. 

Scrupocellanria  reptana,  on  Pecten,  etc.,  off  Port  Erin. 

Bugula  phimosa.  Port  Erin. 

Beania  mirabUis,  Port  Erin,  five  to  ten  fathoms. 

CeUaria  fistulom,  off  Spanish  Head,  etc.,  common,  ten  to 
twenty  fathoms. 

Cribrilina  punctata,  on  decayed  wood,  Spanish  Head, 
fifteen  fathoms. 

Membraniporella  nitida,  on  Pecten,  off  Spanish  Head, 
twenty  &thom8. 

Membranipora  catenularia,  off  Port  Erin. 

Membranipora  aurita,  on  decayed  wood,  Spanish  Head, 
fifteen  fathoms. 

Membranipora  pilosa,  off  Port  St.  Mary,  five  fathoms, 
etc. 
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Microporella  malumf  on  PeeteUf  off  Spanish  Head,  liieDty 

fathoms. 

Sehizoparella  gpinifera,  off  Fort  Erin,  tan  to  fiften 
fiathomB. 

Umbomda  venueoiaf  off  Port  St  Maiji  and  near  Spaniah 
Head. 

PoreUa  compre$$a,  off  Spanish  Head,  twenty  bthoma. 

Smittia  reticulata,  on  Pecten,  off  Spanish  Head,  tvantj 
fathoms. 

Mucranelia  peachU,  on  Pecten,  off  Spanish  Head,  iwentj 
fathoms. 

Mucronelia  coccinea,  on  Peeten,  off  Spanish  Head,  twenty 
fathoms ;  also  on  Lamina/ria  roots,  and  on  Anomia,  Port  St 
Mary,  common. 

Celiepora  pumico$a,  off  Spanish  Haad. 

Crisia  ebu/mea,  off  Spanish  Head,  ten  to  twenty  fathoms. 

Crisia  denticulata,  off  Port  St.  Mary. 

Cri$ia  c&muta.  Port  St.  Mary,  five  fathoms ;  shore.  Port 
Erin. 

Diastopora  patina,  on  Peeten,  off  Spanish  Head,  twenty 
fathoms. 

lAchenopora  hispida,  on  Peeten,  off  Spanish  Head, 
twenty  fathoms. 

Akyonidium  hirsutum,  off  Port  Erin,  ten  to  fifteen 
fathoms. 

FluetreUa  hispida,  Port  Erin,  etc. 

Amaihia  lendigera,  off  Gassells,  Port  Erin,  twelve 
fathoms. 

Bowerbankia  imbricata,  on  base  of  Amarouenan,  Port 
Erin. 

Bowerbankia  pustuloaa,  off  Port  Erin,  ten  to  fifteen 
fathoms. 

CyUndrotcium  dilatatum.  Port  Erin,  ten  to  fifteen 
fathoms 
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Valkeria  uva,  Tar.  cusctttat  Port  Erin. 

MimoseUa  gracilis^  off  Bay  Fine,  ten  ta  fifteen  bthoms. 

Pedicellina  graeUis^  and  also  var.  nodo$a^  noY.,  off  Bay 

Fine. 

Cbustaoba. 

GiaaiPSDu. 

Verruca  strdmia,  on  Lcmi/naria^  Spanish  Head. 
BalanuB  balanoides,  off  Port  St.  Mary,  very  large. 
ChiliamalMS  steUatus^  shore,  Fleshwick  Bay. 

COPBPODA. 

Calanvs  Jinma/rchicuSf  surface.  Port  Erin. 
Pleuromma  abdominaU,  surface.  Port  Erin. 
Metfidia  amuUa,  surface.  Port  Erin. 
PsevdocalanuB  elongatw,  surface,  Port  Erin. 
Candace  truncata  (?),  surface,  Port  Erin. 
Bias  longi/remiSy  surface,  Port  Erin. 
Temora  longicomis,  surface,  Port  Erin. 
Ceniropages  hamatus,  surface.  Port  Erin. 
Oithona  spinifronft,  surface,  Port  Erin. 
Ascidicola  roseaf  in  Ascidian,  Port  Erin. 

Ahphipoda. 
Iphimedia  dbesa. 
Atylus  swammerdamii. 
Atylus  gibbo8U8, 
Dexamine  spinosa. 
Oammarus  locusta. 
Qammarus  marinvs. 
Amphithoe  podoceraides. 
Podocerus  falcatvs. 
PodoceruB  pelagiciut. 
Podocerus  pulcheUm. 
Sunamphithoe  hamula^ 
Caprelh  linearis,  shore,  Fleshwick  Bay. 
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Proto  pedata. 
ProteUa  phasma, 

Chelura  terebrans,  great  nnmber  in  wood  of  old  break- 
water, Port  Erin. 

ISOPODA. 

Idotea  linearis,  Port  Erin,  etc. 

PODOPBTHALMATA. 

Crangon  setdptus,  off  Port  Erin. 

Qalathea  intermedia,  off  Port  Erin,  ten  fathoms,  common. 

Oalathea  squanUfera,  off  Spanish  Head,  ten  to  twenty 
fathoms ;  shore,  Bay-ny-Carrickey. 

Pagurus  bemhardus,  off  Port  Erin,  etc.,  common. 

Pa^urus  prideauxH,  off  Port  St.  Mary. 

Pagurus  cua/nensis,  off  Spanish  Head. 

Porcellana  longieomis,  off  Port  St.  Mary. 

Pinnotheres  pisum,  off  Spanish  Head,  ten  to  twenty 
fathoms. 

Partunus  pusiUus,  shore,  Port  Erin. 

Ebaiia  cranchii,  off  Port  Erin. 

Ebalia  tuberosa,  off  Port  Erin. 

Ebaiia  tumefacta,  between  Port  St.  Mary  and  Spanish 
Head,  twenty  fathoms. 

Inachus  dorsettensis,  off  Port  Erin. 

Hyas  araneus,  off  Port  Erin. 

Hyas  coarctatus,  off  Spanish  Head. 

Stenorhynchus  rostrattis,  off  Port  Erin,  ten  fathoms. 

Eurynome  aspera,  off  Spanish  Head,  twenty  fathoms. 

Pyonooonida. 

Pallene  brevirostris,  off  Spanish  Head.    . 
Phoxichilidium  femoratum,  Port  Erin. 
Pephredo  hirsuta  (?),  off  Port  Erin,   fifteen  fathoms ; 
shore,  Fleshwick  Bay. 

Phoxichilus  spinosus,  off  Port  Erin,  fifteen  fathoms. 
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MOLLUSCA. 

Anomia  ephippium,  off  Spanish  Head,  Port  St.  Mary,  etc. 

Ostrea  edtUis,  off  Port  St.  Mary,  ten  to  twenty  fathoms. 

Mytilus  edtUis,  off  Port  St.  Mary 

Mytilus  modiolus^  off  Spanish  Head. 

Modiolaria  diacors,  shore,  Fleshwick  Bay,  Port  Erin. 

Modiolaria  marmorata,  off  Spanish  Head,  ten  to  twenty 
fathoms. 

Lima  loscombii,  off  Spanish  Head. 

Ldma  eUiptica,  off  Spanish  Head. 

Pecten  varivs^  young.  Port  Erin. 

Pecten  similisy  off  Spanish  Head. 

Pecten  pugio,  off  Spanish  Head. 

Pecten  operctUaris,  off  Port  St.  Mary,  etc. 

Pecten  maximvs,  off  Spanish  Head. 

Pecten  tigrinua,  var.  costata,  off  Spanish  Head. 

Nucnla  nucleus^  off  Spanish  Head,  fifteen  fathoms. 

Pectwnculus  glycimeris,  off  Port  Erin  and  Halfway  Bock, 
off  Spanish  Head,  etc.,  ten  to  twenty  fathoms. 

Area  tetragona,  off  Spanish  Head. 

Venus  fasciata,  Port  Erin. 

VenuLs  casina,  Port  Erin,  Port  St.  Mary,  ten  to  twenty 
fathoms. 

Venus  gallinay  Port  Erin. 

Venus  exoleta,  off  Port  Erin. 

Astarte  sulcata,  off  Port  Erin. 

Mactra  solida,  and  var.  eUiptica,  off  Port  Erin. 

Tapes  virgineus,  off  Spanish  Head. 

Saxicnva  rugosa,  off  Port  St.  Mary,  Spanish  Head,  etc. 

Psammobia  teUineUa,  off  Spanish  Head. 

Teliina  baUhica,  off  Port  Erin. 

Cardium  narvegicum,  off  Port  Erin,  young. 

Thracia  pratenuis,  off  Port  Erin. 

Pholas  crispata,  shore,  Bay-ny-Carrickey. 
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Chiton  eaneeUatua,  off  Port  Erin. 

Chiton  albus.  Port  Erin. 

Chiton  cinereugf  off  Spanigh  Head. 

Chiton  lavis,  Port  Erin. 

Dentalium  entaU^  off  Spanish  Head,  twenty  fathoms. 

Patella  wdgata,  common  eyerywhere* 

Patella  vuigata^  yar.  athletiea^  Fleshwiok  Bay. 

Helcion  peUucidum,  yar.  lave,  off  Port  St.  Mazy. 

Emarginulafisiura,  off  Port  Erin,  ten  to  fifteen  fathoms; 
off  Spanish  Head. 

Fissurella  graca,  off  Port  Erin,  off  Spanish  Head,  fifteen 
to  twenty  fathoms. 

Trochus  zizyphinuSf  off  Port  Erin,  fifteen  fathoms. 

Trochu8  cinerarnu,  off  Spanish  Head;  shore,  Bay-ny- 
Garrickey. 

Trochua  magus,  off  Port  Erin,  ten  to  twenty  fitthoms. 

Trochus  tumidug,  off  Spanish  Head. 

Purpura  lapiUiBf  Fleshwiok  Bay. 

Lacuna  divaricata,  shore,  Bay-ny-Garriokey. 

lAttorina  obttuata,  Fleshwiok  Bay. 

Littorina  littoralis,  Port  Erin,  etc. 

Velutina  Umngata,  off  Port  Erin. 

PhasianeUa  pttUua,  off  Spanish  Head,  fifteen  fathoms. 

Buednum  undatum,  off  Spanish  Head. 

Murex  erinaeeus,  off  Spanish  Head. 

Natica  catena^  off  Spanish  Head. 

Natica  alderi,  off  Spanish  Head. 

Fiuus  gracilis,  off  Spanish  Head. 

Fusus  antiquus,  off  Spanish  Head. 

Trophon  barvicensis,  off  Port  St.  Mary. 

Trophon  muricatus,  off  Port  Erin. 

Pleurotoma  nebula,  off  Port  Erin. 

Pleurotoma  turrictda,  off  Spanish  Head. 

Cypraa  europaa,  off  Port  Erin  and  Port  St.  Mary. 
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Aplysia  punctata^  off  CassellB,  Halfway  Bock,  Bay  Fine, 
Port  Erin,  etc.,  ten  to  twenty  fathoms. 

Pleurobranchus  membra/naeeuB,  shore,  Bay-ny-Garriokey. 

Doris  tuberculata,  shore.  Port  Erin. 

Eolis  lineata,  two  specimens,  dredged  off  Port  Erin,  ten 
fathoms. 

Eolia  picta,  off  Port  Erin. 

EoUs  amcena,  one  specimen,  off  Halfway  Book,  Port 
Erin. 

Eolis  tricolor,  off  Spanish  Head,  twenty  fathoms. 

Dotofragilis,  off  Port  Erin ;  off  Spanish  Head. 

DendronotM  arborescens,  off  Spanish  Head,  twenty 
fathoms. 

Ooniodorii  ccutanea,  off  Spanish  Head,  twenty  fathoms. 

TUNIOATA. 

Molgula  occulta,  many,  dredged  off  Bradda  Head,  fifteen 
fathoms ;  off  Spanish  Head,  twenty  fathoms. 

Eugyra  glutinans,  off  Spanish  Head,  and  off  Half-way 
Bock,  ten  to  twenty  fathoms. 

Polycarpa  monerms,  n.sp.,  off  Port  Erin,  fifteen  fathoms. 

Polycarpa  pomaria.  Bay  Fine,  twelve  fathoms. 

Polycarpa  comata,  off  Halfway  Bock,  Port  Erin. 

Polycarpa  ruetica,  on  Laminaria,  Port  St.  Mary,  five 
fathoms. 

Styela  grossvlaria,  off  Port  Erin,  Port  St.  Mary,  Spanish 
Head. 

CoreUa  paraUehgramma,  off  the  Cassells,  Port  Erin, 
fifteen  fathoms ;  off  Spanish  Head. 

Ascidia  depressa,  shore,  Bay-ny-Carrickey. 

Ascidia  pUbeia,  off  Spanish  Head,  twenty  fathoms. 

Ascidia  aspersa,  off  Port  Erin,  ten  to  fifteen  fathoms. 

Ascidia  virginea,  off  Port  Erin,  ten  fathoms. 

Ascidia  scabra^  off  Port  Erin,  ten  to  fifteen  fathoms. 
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Ciona  intestinaUs,  o£f  Port  Erin»  ten  fathoms;  off 
Spanish  Head. 

Peraphora  listerif  off  Spanish  Head,  twenty  fathoms* 

Clavelina  UpadiformiSf  off  Bay  Fine  and  Halfway  Bock, 
ten  to  twenty  fathoms;  and  off  Spanish  Head,  fifteen  iathoms. 

Morcheliium  wrgus,  off  Bay  Fine  and  Halfway  Bock ;  and 
off  Spanish  Head,  ten  to  twenty  fathoms. 

MorcheUiaides  alderi,  n.sp.,  shore  pools,  Port  Erin. 

Amaroucium  proliferum,  off  Port  Erin ;  shore,  Bay-ny- 
Garriokey,  etc. 

Amaraucium  sp.,  Port  St.  Mary,  five  fathoms. 

Distoma  rubrumf  shore,  Bay-ny-Carrickey,  Port  Erin, 
etc. 

Distoma  vitrea,  shore,  Port  Erin. 

Distoma  sp.,  Port  Erin,  twenty  fathoms. 

Boiryllus  violaceus,  shore,  Bay-ny-Garrickey,  Port  Erin, 
etc. 

Botrylius  morio,  shore  pool.  Port  Erin. 

Botryllus  sm^ra^gdiis,  Port  Erin. 

BotryUus  schlosseri,  shore.  Port  Erin,  Bay-ny-Garrickey, 

etc. 

BotryUus  pruinosus,  shore.  Port  Erin  and  Bay-ny- 
Garrickey. 

Polycyclus  savignii,  off  Halfway  Bock  and  Bradda  Head, 
Port  Erin. 

Boti-yUoides  albicans^  shore,  Port  Erin,  Bay-ny-Garrickey. 

Boti-yUoides  sp..  Port  Erin. 

BotryUoides  rubrumf  off  Spanish  Head,  ten  to  twenty 
fathoms,  common ;  also  shore,  Port  Erin,  etc. 

BotryUoides  leachii,  Port  Erin. 

Leptoclinum  macvlosum^  shore,  Bay-ny-Garrickey,  Port 
Erin,  Spanish  Head,  etc. 

Leptoclinum  asperum,  off  Port  Erin,  and  at  Bay-ny- 
Garrickey. 
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Leptoclinum  dv/mm,  o£f  breakwater,  Port  Erin,  ten 
fathoms. 

Leptoclinum  candidum^  Port  St.  Mary,  five  fathoms,  etc. 

Diplosama  gelatinosum,  on  Zoophytes,  etc.,  Port  Erin 
and  Bay-ny-Carrickey. 

Diplosoma  eryataHinumf  Port  St.  Mary,  five  fathoms; 
shore.  Port  Erin. 
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NOTES  on  some  of  the  POLYGHiETA  collected  by  the 

L.  M.  B.  C. 

Bt  B.  J.  HikBVBT  Gibson,  M.A.,  F.B.S.E.,  F.B.M.8.» 

DBXOirSTRATOB  OV  ZOOLOOT  IH  UVIYSBSITT  OOLLSaS,    UTSmPOOL. 

This  paper  deals  with— 

(1.)     The  value  of  the  set®  of  the  Polychseta  as  specific 

characters. 
(2.)     The  stractnre  of  the  following  Aphroditidie : — 
(a.)    Malmgrenia  castanea,  Mcintosh. 
(6.)     Hermadion  assimUe,  Mcintosh. 
(8.)     On  Pectinaria  auricoma^  Miiller, 
and  Pectinaria  belgica,  Pallas. 

1.  With  reference  to  the  first  of  the  above  subjects,  a 
few  remarks  may  appropriately  be  made  here. 

Mcintosh'*'  lays  great  stress  on  the  importance  of  the 
set83  as  specific  characters,  and  insists  on  the  accarate 
delineation  of  typical  examples.  In  speaking  of  the  sets, 
he  says : — 

**  It  is  impossible,  for  example,  to  describe  too  minutely  in  groups 
like  the  Polynoidas,  in  which  the  specific  separation  rests  on  so  many 
fine  characters  The  mere  statement  that  a  bristle  is  slender  and 
serrated  conveys  Uttle  more  to  the  mind  than  the  assertion,  in  com- 
paring the  hair  of  a  bat  with  that  of  a  sheep,  that  each  is  serrated. 
Even  some  of  the  most  distinguished  investigators  of  the  Annelids 
have  faUed  to  appreciate  the  valuable  results  derived  from  a  strict  and 
faithfid  apprehension  of  the  structure  of  the  bristles,  the  other  cha- 
racters, of  course,  being  duly  attended  to.  The  characteristic  mark- 
ings at  the  tips  of  the  bristles  of  Hermadion  pMucidum  and  H.  a$HmiU, 
for  instance,  shew  how  valuable  such  characters  will  some  day  be  in 

*  On  British  Annelida,  Tratu,  ZooU  Soe.,  Lend.,  ix,  371. 


N0TB8  ON  SOME  OF  THE  POLTCEUBTA.        848 

olasaification.  .  .  The  distinctionB  between  many  of  the  speoies  are 
nice,  yet  exact,  and  afford  a  good  field  for  soientifio  aecoracy  in 
microscopic  work." 

Bourne*  mentions  the  netiropodial  and  notopodial  set®  as 
yariable  in  the  series  of  Polynoe  clava  examined  by  him,  bat 
remarks  that  the  charaeters  of  equivalent  setsB  were  constant. 

After  a  oarefol  examination  of  the  PolynoidsB  of  the 
L.  M.  B.  G.  oollection,t  I  can  scarcely  think  that  the  setas  are 
such  trustworthy  guides  in  the  identification  of  species  as 
Prof.  Mcintosh  believes  them  to  be.  In  the  first  place,  in 
the  individual  the  sets  vary  much,  as  Bourne  observes,  not 
only  in  colour,  but  in  size,  in  curve,  markings,  and  serrations. 
I  mounted  the  entire  series  of  parapodia  from  three  examples 
of  Harmothoe  imhricata,  and  was  astonished  to  find  that  the 
amount  of  variation  was  very  considerable.  I  was' fortunately 
able  to  mount  entire  two  or  three  young  specimens  of 
H.  inibricata,  and  there  also  the  differences  between  the 
bristles  of  the  young  and  those  of  the  adult  were  observable. 
I  did  the  same  for  Polynoe  clava,  with  similar  result.  No 
doubt,  in  aberrant  PolynoidsB  like  Hermadion  assimiie 
(PI.  VIII),  the  spines  are  reliable  guides,  but  no  one  would 
require  to  look  at  the  spines  to  identify  such  a  form. 

I  agree  with  Bourne,  that  comparison  of  equivalent  set® 
is  useful,  but  with  all  due  deference  to  so  high  an  authority 
as  Dr.  Mcintosh,  I  would  feel  doubtful  of  resting  the  identi- 
fication of  species  so  much  on  the  character  of  the  setsB  as 
he  seems  to  be  inclined  to  do.  I  I  would  equally  doubt  the 
advisability  of  trusting  too  much  to  the  form  of  the  para- 
podia  themselves   as  is   done   by  Dr.    Hj.  Th6el,  in  his 

*  Trant.  Linn.  8oe.  LoneL,  ZooL,  3nd  ser.,  toI.  il,  p.  849. 

f  See  Beport  on  the  Yermes,  p.  144. 

{  Compare  <*  Challenger  "  Beport  on  Annelidee,  by  ProfeBSor  Molntosh, 
F.B.S.  Dr.  Molntosh  does  not  state,  in  many  oases,  from  what  segment 
of  the  body  the  bristles  are  taken. 


844       LIYBBPOOL  MARINE   BIOLOGY  COMMITTEE  RBPOBT. 

Annelides  PolychMes  des  Mers  de  la  Nouvelle-ZembU.* 
As  is  pointed  out  by  Bonrne  (loc.  cit.)^  the  shape  of  the 
parapodia  is  variable  in  one  and  the  same  individaal,  and 
equivalent  parapodia  mast  in  all  cases  be  compared.  At 
the  same  time,  even  then  the  normal  shape  of  the  parapodia 
may  be  altered  by  the  presence  of  eggs  in  the  body  cavity, 
the  amount  of  retraction  of  the  acicula,  and  the  condition 
of  the  csBca  of  the  alimentary  canal.  The  general  appear- 
ance, the  number  of  segments,  and  a  typical  transverse 
section  require  to  be  more  attended  to  than  they  are ;  the 
merest  outline  of  the  form,  natural  size,  with  any  striking 
character,  seems  an  accompaniment  to  a  description  of  new 
or  rare  species  very  much  needed. 

Since  writing  the  above,  I  have  been  glad  to  find  my 
opinion  supported  by  Hansen,  in  his  Report  on  the  Anne- 
lides of  the  Norwegian  North  Atlantic  Expedition,  f  I  qnote 
the  sentences  more  especially  bearing  on  the  point  in  ques- 
tion. After  pointing  out  that  Malmgren  has  attached  espe- 
cial weight  to  the  distinctive  features  of  the  pedal  bristles, 
considering  them,  indeed,  as  of  generic  value,  he  goes  on  to 
say:— 

'*From  what  is  stated  here,  a  considerable  difference  might  be 
inferred  to  exist  between  the  members  of  the  famUy  PolynoidoB^  and 
not  only  as  concerns  the  stnictare  of  the  bristles,  but  also  with  regard 
to  the  external  anatomical  features  of  the  animals.  This,  however,  is 
not  the  case,  as  will  at  once  appear  from  a  glance  at  Malmgren's  own 
drawings.  Indeed,  unless  carefully  examined  m  detail,  it  is  hardly 
possible  to  distinguish  between  them,  so  closely  do  the  animalw 
resemble  one  another.  .  .  .  The  last  feature  to  adduce  as  a  generic 
character  would  be,  if  justly  considered,  the  structure  of  the  bristles, 
which  are  so  remarkably  alike  in  well-nigh  all  Polyno<B  that  very  con- 
siderable difficulty  is  frequently  experienced  in  distinguishing  between 

*  Kongl,  SvcTuka,  Vetenskapt-Akademiefu  Handlingar,  Bandet  xri. 
No.  3,  1879. 

t  Den  Norske  NordhiYB-Ezpediiion,  1876-78,  Zoologi,  AtmeUdOj  ved 
Q.  Armauer  Hansen,  1882. 
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them;  and  as  for  types  of  bristles,  there  is  nothing  of  the  kind, 
characters  founded  on  such  an  assomption  being  altogether  spurious. 
The  fact  of  the  dorsal  bristles  being  shorter  or  thicker  than  the 
ventral,  or  vice  versa,  and  that  of  the  ventral  bristles  being  cleft  or 
not  cleft  at  the  points,  cannot  be  regarded  as  typical  peculiarities  of 
stractnre,  generic  or  specific.  .  .  .  And  this,  as  I  conceive,  pecnliar 
unfitness  of  the  bristles  to  furnish  a  sure  and  obvious  basis  on  which 
might  be  established  a  natural  division  of  the  Polynoida  into  numer- 
ous genera,  extends,  I  think,  with  equal  force  to  specific  diagnoses.'* 

2.  Among  the  AphroditidaB  dredged  by  the  L.  M.  B.  C, 
are  the  rare  forms,  Malmgrenia  castimea^  McI.,  and  Hermor 
dion  assimilef  McI.  These  seem  to  merit  fiiller  notice  than 
they  have  obtained  in  the  general  report.* 

(a.)  Malmgrenia  castaneaj  Mcintosh,  Tra/na.  ZooL  Sfoc, 
vol.  ix,  p.  876. 

Localities  (by  Gwyn  Jefireys). — N.  Uist,  90-96  fathoms, 
1867,  and  in  1868. 

On  Spa^ngus  purpwreus  (near  month),  eighty-five 
fEtthoms.  Off  Yalentia,  in  eighty  fathoms,  and  off  Blasqnet, 
in  a  hundred  and  ten  fathoms,  off  the  Channel  Islands. 

Six  miles  north  of  Great  Ormes  Head,  fourteen  fathoms,  in 
ambulaoral  groove  of  Astropecten  irregularis  (L.  M.  B.  C). 

The  head  was  not  present  on  the  specimens  obtained  by 
the  L.  M.B.  C,  bnt  according  to  Mcintosh,  "the  head  is 
slightly  pinkish  in  life,  as  is  also  the  proboscidian  region,  two 
eyes  are  situated  near  the  posterior  border,  and  two  laterally 
on  the  anterior  prominence.  The  tentacle  is  moderately 
developed,  and  has  a  slight  enlargement  below  the  tapering 
tip.  The  antennsB  have  brownish  pigment  a  little  above  the 
base." 

m 

The  body  is  very  long,  there  being  about  eighty  to  a 
hundred  segments.  Mcintosh  states  that  there  are  fifteen 
pairs  of  scales.      The  scales,   which  are   "  reniform "    or 

*  See  Beport  on  Yermee,  p.  144. 
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quadrate,  and  have  a  dark  belt  along  their  anterior  margin, 
are  attached  to  the  dorsal  surface  of  the  body  on  every  fonith 
s^ent  (see  PL  VII,  fig.  6).    Every  elytron-bearing  segment 
possesses  two  protuberances,  rounded  or  quadrate  on  surface 
(PL  Vn^fig.  6,  d),  and  each  forming  a  low  column,  about 
^s  in.  highTXtbe  surface  of  the  protuberance  is  attached  to  a 
depression  in  the^lKlder  surface  of  the  scale  to  the  lefk  (or 
right,  for  the  right-han8>Bcales  of  the  middle  line).    The 
segments  which  bear  the  ef>i5to»  ^^^  ^^  *^"^  ^™-    "^^^ 
non-elytron-bearing  segments  ha^H^™  (P^-  ^^'  ^-  ^'  ^^' 
•  but  they  have  also  protuberances  ide^^al  in  position,  bnt 
not  in  form,  with  the  elytron-bearing  p\tnberanoe8.    Both 
segments  intervening  between  two  elytr^^    -egmente 
have  similar  protuberances  (PL  Vn,  fig.  6,  6^^     f^ 
these  is  a  short  column,   oval  in  section,  havi^i  ^      . 

axis  at  right  angles  to  the  long  axis  of  the  body,  ans         ^ 

m'Fbeee 
its  internal  and  external  angles  produced  into  horns.  \^ 

horns  on  their  ventral  sufaces,  and  a  considerable  portnV 

the  columns,  are  covered  by  ciliated  epithelium  (see  PL  \j/ 

fig.  8),  which  probably  fulfils  a  branchial  fonction.     TV 

scales  are  arranged  so  that  the  left-hand  scale  overlies  th. 

right-hand  one.  Their  posterior  margins  are  inserted  betweei 

the  two  branchial  protuberances,  overlying  the  anterior  and 

underlying  the  posterior  of  these.     The  dorsal  cirri,  as  stated 

by  Mcintosh,  are  perfectly  smooth  (PL  VII,  fig.  6,  a).     The 

bristles  are  described  and  figured  by  Mcintosh  (loc.  cU,), 

In  transverse  section  the  attachment  of  muscles  to  the 

elytron-bearing  protuberance  is  seen  (PL  VII,  fig.  1).     Two     i 

pseudhaamal  vessels  appear  one  above  the  alimentary  canal, 

between  the  two  masses  of  the  dorsal  muscles,  the   other 

beneath  the  alimentary  canal,  and  lying  in  connection  with 

the  reproductive  follicles   and  immediately  above  it.     The 

vessels  are  not  lined  by  epithelium,  and  are  probably  simply 

portions  of  the  ccolome  cut  off.      The  outer  wall   of  the 
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ventnJ  yessel  is  covered  by  large  epithelial  cells,  which 
on  its  under  aspect  become  aggregated  into  a  plate  with 
lateral  ridges,  forming  the  genital  gland  (PI.  VII,  fig.  2). 
From  these  ridges  the  ova  (or  spermatozoa)  are  budded 
off  into  the  coslome.*  The  alimentary  canal  shews  very 
well  the  relationship  of  the  intestinal  csBca  to  the  intestine 
itself.  Prolongations  of  these  csBca  are  carried  np  into 
the  dorsal  protuberances  (PL  VIIi  figs.  1  and  6).  Like 
Bourne,  I  have  not  discovered  any  communication  between 
the  scale  cavity  and  the  body  cavity ;  the  epithelium  cover- 
ing the  surface  of  the  knob  is  entire,  even  over  the  attach- 
ment of  the  muscle.  Moreover,  the  epithelial  cells  bearing  the 
cilia  on  the  *'  branchifld  *'  are  quite  as  large  as  anywhere  else, 
and  there  are  bands  of  muscle  and  connective  tissue  between 
the  superficial  epithelium  and  the  wall  of  the  cadcum.  The 
intestine  is  lined  by  columnar  ciliated  epithelium  in  one  or 
more  layers.  The  epithelial  layer  is  frequently  folded,  but 
the  folds  do  not  affect  the  muscular  wall.  The  folds  are 
epithelial  only;  the  muscular  wall  is  extremely  thin,  con- 
sisting of  a  very  few  fibres,  arranged,  the  inner  layer 
circularly,  the  outer  longitudinal.  The  csBca  open  into  the 
alimentary  canal  by  funnel-shaped  openings.  The  funnel  is 
lined  by  colunmar  ciliated  epithelium,  the  cilia  being  very 
long  and  pointing  towards  the  cavity  of  the  intestine  (PL  YII, 
fig.  5).  The  cfidca  are  branched  and  send  prolongations 
into  the  dorsal  protuberances,  as  above  stated.  The  funnel 
has  a  layer  of  circular  muscle,  slightly  thicker  than  that 
forming  the  body  wall  of  the  intestine.  The  cells  lining 
^^'  the  C80ca  are  glandular  and  secretory  (PL  YII,  fig.  6),  and 
^         frequently  shew  clear  superficial  portions  which  often  contain 

< 

-^         concretions.  I  can  scarcely  agree  with  Haswell  in  considering 
that  intestinal  respiration  goes  on  to  any  great  extent,  at 
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*8ee  Hmw«U,  "Monograph  on  the  Australian  Aphroditida/'  Proe, 
Linn.  Soc.^  N.S,W,^  vol.  vii. 
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least  in  this  form,  and  in  those  where,  owing  to  the  power  of 
movement  of  the  scales,  the  mnscle  layer  is  well  developed. 
Farther,  the  ova  frequently  become  pushed  np  to  form  a 
distinct  layer  between  the  mnscle  and  the  wall  of  the  caecnm, 
so  that  a  considerable  thickness  of  tissne  intervenes  between 
the  superficial  epitheliam  and  the  intestinal  wall. 

Finally,  the  acicnlar  muscles  fill  np  the  coelome  beneath 
the  cffica  and  intestine  (PL  YII,  fig.  1).  The  mnscles  are 
large,  and  are  attached  to  the  inner  end  of  the  acicnlnm  only 
in  a  radiating  manner.  The  acicnlum  has  a  knob-shaped 
end,  which  forms  a  basis  for  attachment  of  the  mnscles. 
The  acicula  are,  moreover,  connected  to  each  other  by  mnscle 
bands  at  their  bases  (PI.  VII,  fig.  4). 

(6.)  Hermadion  assimUe,  Mcintosh,  Trans.  Zool.  Soc , 
ix,  887. 

Localities. — St.  Andrews ;  west  coast  of  Ireland ;  soath 
of  England ;  o£f  the  Spanish  coast,  in  the  ''  Porcupine " 
expedition  ;  and,  by  the  L.  M.  B.  C,  at  Bay  Fine,  near  Port 
Erin,  Isle  of  Man,  in  ten  fathoms,  from  a  gravelly  bottom. 

One  or  two  points  in  the  anatomy  of  this  species  seem 
worthy  of  note. 

The  alimentary  canal  does  not  present  the  usual  branched 
lateral  csBca  which  are  so  characteristic  of  the  Aphroditidae. 
On  the  contrary,  it  presents  merely  a  series  of  alternate  con- 
stictions  and  bulgings,  the  swellings  corresponding  to  the 
segmental  space.  The  entire  canal  is  lined  by  grannlar 
columnar  non-ciliated  cells,  corresponding  to  those  found  in 
the  cfBca  of  the  ordinary  type.  The  parapodia  are  very  large 
and  elongated.  Mcintosh  figures  the  spines  (loc,  cit.)  which 
are  tolerably  numerous  and  more  uniform  throughout  the 
series  of  parapodia  than  one  usually  finds  them.  Mcintosh 
mentions  the  presence  of  a  median  tentacle  on  the  head ; 
that  was,  however,  absent  in  the  specimen  obtained  off  the 
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Manx  coast ;  a  very  olearly-defined  scar  was,  however,  pre- 
sent/indicating  probably  the  position  of  the  lost  tentacle 
(see  PL  Yin,  fig.  1).  The  proboscis  was  long,  and  presented 
in  section  a  quadrate  lumen,  owing  to  the  arrangement  of 
the  layers  of  muscle. 

Along  the  ventral  surface  of  the  anterior  part  of  the 
body,  more  especially  upon  the  ridges  formed  by  the  longitu- 
dinal muscle  bands,  a  large  number  of  minute  globular  pro- 
jections were  seen  (PI.  YUI,  fig.  2).  Each  projection  was 
OYoid  or  elliptical  in  vertical  section.  Each  has  a  central 
core,  covered  by  a  thick  cuticle,  which  is  continuous  with  the 
cuticle  over  the  ventral  surface  of  the  body.  The  cuticle 
over  the  papilla  is  faintly  striated  at  right  angles  to  the 
surface  (PI.  YIII,  fig.  4).  The  core  is  granular  and  fibrillar, 
and  towards  the  base  shews  larger  nuclear  looking  bodies. 
The  core  is  directly  continuous  with  fibrillffi  from  nerve 
fibres,  which  are  abundantly  distributed  to  the  ventral  sur- 
face of  the  body.  The  stalk  of  the  papilla  is  very  thin  and 
hyaline  in  appearance,  and  contains  a  central  core,  composed 
of  fibrillsd,  connecting  the  nerve  fibres  with  the  core  of  the 
papilla  (PL  Vm,  fig.  8).  The  nervous  system  is  very  much 
flattened  dorso  ventrally,  and  gives  off  very  large  nerves  to 
the  sides  of  the  body,  fibres  from  which  supply  the  above- 
mentioned  papillffi,  which  are  doubtless  some  form  of  tactile 
sense  organ  not  previously  noticed. 

The  specimen  examined  was  a  female,  and  every  available 
space  in  the  coelome  was  filled  with  eggs,  which  took  on 
carmine  staining  very  deeply. 

(c.)     On  the  synonymy  of  Pectinaria  belgica,  Pallas,  and 
Pectinaria  auricoma,  Miiller. 

Pectinaria  belgica  was  described  under  the  synonym  of 
Nereis  cylindraria,  var.  belgica  by  Pallas,  in  his  "  Mis- 
cellanea Zoologica,"  1766 ;    and   PectinaHa  awricoma  was 
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described  ander  the  fiynonym  of  Amphiirite  a/urieoma  by 
0.  F.  Muller,  in  his  ''  Zoologica  Danica/'  in  1788.  Pennant, 
in  his  *' British  Zoology,"  describes  AmphitriU  awrieoma^ 
and  mentionsi  as  a  synonym.  Nereis  cylindra/ria  of  Pallas, 
that  is  to  say,  the  yariety  belgica  above  mentioned.  Dalyell, 
in  his  ''Powers  of  the  Creator,*'  describes  AmphitriU 
aimcomay  bat  calls  it  SabeUa  belgica.  Glaus,  in  his  *'  Traits 
de  Zoologie,"  acknowledges  both  P.  auricoma  of  Miiller,  and 
P.  belgica  of  Pallas.  Gosse  acknowledges  P.  belgica  only 
{**  Marine  Biology  ")•  Similarly,  P.  auricoma  is  omitted  from 
the  List  of  British  Marine  Invertebrata,  drawn  np  by  a 
Committee  of  the  British  Association,  in  1861«  and  from 
Forbes's  paper  in  Brit.  Assoc.  Beport,  1850.  Mcintosh 
(Ency.  Brit.,  art.  ''  Annelides")  figures  P.  belgica  of  Pallas, 
after  Malmgren.  Finally,  Mobius  (**  Zoologische  Ergebnisae  ") 
acknowledges  both  P.  au/ricoma  of  Miiller  and  P.  bdgiea  of 
Pallas.  Apparently,  two  distinct  species  are  first  of  all 
figured  and  described  by  Pallas  and  Miiller  respectiTely, 
Pallas  haying  the  precedence  in  time;  Pennant,  Dalyell, 
and  others  mix  up  the  two  species  together;  more  reoent 
authorities  omit  either  one  or  other,  consider  them  as  one 
species,  or  acknowledge  them  to  be  distinct.  It  seems 
worth  while  to  compare  Pallas's  and  Muller's  accounts,  in 
order  to  determine  whether  there  are  points  of  distinction 
between  them  of  sufficient  importance  to  justify  their  being 
separated  from  each  other. 

Miiller  {loc.  cit.)  gives  as  the  specific  characters  of  his 
Amphitrite  auricoma  the  presence  of  two  cirri  on  either  side 
of  the  head,  and  two  rigid  yellow  fans  in  front.  On  examin- 
ing Pallas's  drawings  of  P.  belgica^  his  Nereis  cyUndraria, 
yar.  belgica  {loc,  cit,),  the  pair  of  cirri  are  found  to  be 
present  on  either  side  of  the  head,  just  as  Miiller  describes 
them  in  P.  auricoma ;  but  his  figure  of  the  stiff  golden  comb 
shews  one  continuous  and  uniform  series  of  teeth,  not  two 
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series,  as  in  P,  auricoma.  At  the  same  time,  PallaB  does 
not  distinctly  state  the  condition  of  the  comb  in  the  fonn 
he  describes.  He  compares  it,  however,  with  Nereis  cyUn- 
draria  yar.  capensis,  and  says:  ''Maxime  insignes  in  eo 
(capite)  snnt  palmolsB  bins  (figs.  1,2;  7, 8, 9,  a)  rotondatte, 
factsB  ex  paleoUs  sea  acicalis  planis,  aaratis,  linearis-aontis, 
interioribns  in  qaalibet  palmola  sensim  minoribns  et  angns- 
tioribns,  exterioribns  pariter  decrescentibas,  at  latioribus; 
omnibus  versos  dorsum  leviter  recnnratis.  Hn  paleoliB  itae 
camoso  capiti  implantatsB  snnt,  nt  imbricatim  (instar  remignm 
in  ala  avis)  exteriores  interioribas  saperadcnbent.*'  AU  these 
characters  are  eqaally  trae  of  the  combs  of  P.  auricoma. 
Farther,  Pallas  refers  to  a  plate  on  which  both  var.  capensis 
and  var.  belgica  are  figured;  figs.  1  and  2  are  of  the 
former,  and  there  the  doable  comb  is  quite  distinguishable, 
although  not  very  accurately  drawn ;  figs.  7.,  8  and  9,  how- 
ever, which  are  referred  to  at  the  same  place  (see  quotation), 
are  of  var.  belgica,  and  do  not  shew  the  binary  condition  at 
all,  with  the  exception  of  fig.  9,  which  does  shew  the  teeth 
divided  into  two  series.  Dalyell  figures  {loc.  cit)  a  form 
which  he  calls  *' Sabella  belgica  or  Amphitrite  auricoma," 
and  in  his  drawing  two  combs  (whose  existence  he  mentions 
in  the  text)  are  visible. 

Mcintosh's  figure  (be.  cit.)  of  P.  belgica  shews  the  two 
combs  with  perfect  accuracy  and  distinctness.  Either  Pallas's 
draughtsman  *  has  made  an  error  in  most  of  the  figures  of 
P.  belgica,  and  failed  to  represent  the  comb  with  sufficient 
accuracy,  hence  leading  Miiller  into  error  when  comparing 
his  form  with  that  of  Pallas,  or  Pallas's  figures  are  correct 
(although  his  references  in  the  text  are  wrong),  and  his 
species  is  distinct  from  that  of  Miiller  (for  the  condition  of 
the  comb  appears  to  be  the  only  important  difierence  between 
the  two).   Looking  at  the  inaccuracy  of  the  drawings  as  com- 

*  It  is  to  be  noted  that  Pallae  did  not  draw  his  own  plate. 
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pared  with  var.  capensis  in  Pallas's  work,  and  taking  into 
account  the  indistinctly  double  series  of  teeth  shewn  in  figs. 
5,  8  and  9  of  var.  belgica,  I  think  that  probably  the  former 
view  is  the  most  likely  to  be  the  correct  one.  In  that  case 
P.  auricoma  of  Miiller  disappears,  and  becomes  P.  belgicn 
of  Pallas. 

Dalyell,  then,  is  right  in  considering  them  as  one  form, 
and  Malmgren  is  right  in  figuring  as  P.  belgica  a  form 
with  a  comb  in  all  respects  identical  with  that  described  by 
Muller  as  peculiar  to  P.  auricoma.  Other  writers  have  pro- 
bably not  compared  the  original  authorities,  and  so  have 
simply  taken  for  granted  the  existence  of  two  distinct  species. 
I  have  reproduced  in  Plate  VIQ  (figs.  5-7)  the  original 
figures  of  Miiller  and  Pallas  in  order  that  they  might  be 
compared  with  that  of  Malmgren  (fig.  8). 

Explanation  of  thb  Platbs. 

Plate  VII. 

Malmgrenia  castanea,  Mcintosh. 

Fig.  1.  Transverse  section  of  the  body,  magnified  50  dia- 
meters. 

Fig.  2.  Transverse  section  of  the  sub-intestinal  pseud- 
haemal  vessel,  magnified  800  diameters. 

Fig.  8.  Transverse  section  of  the  elytron-bearing  protuber- 
ance, magnified  800  diameters. 

Fig.  4.  The  bases  of  the  acicula,  shewing  the  mode  of 
attachment  of  the  muscles,  magnified  800  diame- 
ters. 

Fig.  5.  Transverse  section  of  the  alimentary  canal  and  its 
csBca,  magnified  800  diameters. 

Fig.  6.  The  dorsal  surface  of  four  segments  firom  the 
middle  of  the  body,  magnified  50  diameters. 
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Plate   Vm. 

Figs.  1-4.    Hermadion  oisimUef  Mcintosh. 
Figs.  6-9.    PecUnaria  belgica,  Pallas. 

Fig.  1.    Head  and    part  of   the  everted  pharynx  of  H. 
assimUe,  x  10  diameters. 

Fig.  2.    Vertical  section  of  yentral  sarface  of  H.  asiimUe,  x 
60  diameters,    b.  Nervous  system. 

Figs.  8  and  4.    Ventral  papillsB  of  H.  Msimile,  x  800  diame- 
ters. 

Figs.  6  and  6.    P,  belgiea,  after  Pallas  enlarged ;  a.  Comb. 

Fig.  7.    P.  belgica,  after  Miiller  (his  P.  auricoma) ;  enlarged. 

Fig.  8.    P.  belgica,  after  Malmgren  ;  enlarged. 

Fig.  9.     P.  belgica,  from  a  specimen  in  the  L.  M.  B.  0. 
collection;  enlarged. 
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NOTES  on  VARIATION  in  the  TUNICATA. 
Bt  W.  a.  Hbrdkan,  D.So.,  F.L.S., 

PB0FI880B  OV  VATUSAI.  mBTOBT  IK  VimrBSglTT  OOLIAOB,  UTXWOOI.. 

It  is  often  a  matter  of  very  great  difficulty  to  fix  npon  good 
diagnostic  characters  in  the  Tunieata,  and  to  distingnish 
between  allied  species,  and  varieties,  and  mere  individoal 
variations.  I  propose  to  discnss  in  this  paper  the  most 
reliable  characters  for  making  nse  of  in  describing  the 
species,  and  to  give  examples  of  some  of  the  variations  to 
which  these  and  other  parts  of  the  body  of  an  Ascidian  are 
liable. 

In  the  first  place,  it  is  quite  absurd  to  attempt  to 
describe,  or  even,  in  most  cases,  to  identify,  an  Ascidian, 
without  dissection  and  microscopic  examination.  As  Savigny 
long  ago  said,*  "Les  Ascidies  ont  I'organisation  variee  et 
I'aspect  uniforme.  La  configuration  qui  leur  est  affect^e  ne 
permet  pas  que  les  differences  int6rieures  se  manifestent 
au-dehors  par  des  signes  fort  sensibles.  Aussi  les  distinc- 
tions n6cessaires  a  la  parfaite  connaissance  des  esp^s  sont- 
elle  difficiles  a  tracer." 

In  some  cases  the  genus,  and  even  sometimes  the 
family,  cannot  be  determined  without  dissection.  For 
example,  in  many  museums  and  other  collections,  all 
Simple  Ascidians  which  are  incrusted  with  sand  and  shell 
fragments  are  labelled  ''  MolgtUa^*'  but  some  of  these  speci- 
mens usually  belong  to  the  genus  Eugyra  (to  distinguish 
which  the  branchial  sac  ought  to  be  examined),   and  in 

*  MimoireM,  p.  84.     1816. 
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some  cases  they  belong  to  PoJycarpa^  a  member  of  the 
family  Gynthiidsdi  and  they  may  even  be  AseidiidsB  (e.g.^ 
Ascidia  involuta^  Heller).  It  is  even  possible  that  snch 
forms  might  be  Gomponnd  Ascidians,  as  PolyeUnum  %abw» 
losvm  and  various  species  of  PsammapUdium  are  incmsted 
with  sand,  and,  in  external  appearance,  mimic  the  Molga- 
lidffi. 

This  instance  is  sufficient  to  shew  how  rash  it  is  to 
attempt  to  identify  a  series  of  Ascidians  without  a  thoroagh 
anatomical  examination;  and  it  is  of  the  greatest  importance 
that  new  species  should  be  sufficiently  described,  not  only  in 
their  external  appearance,  but  in  their  internal  structure- 
Most  of  the  older  descriptions  of  Ascidians  are,  on  this 
account,  of  little  or  no  value.  With  a  very  few  exceptions, 
they  consist  merely  of  more  or  less  minute  accounts  of  the 
external  appearance  of  the  animal,  and  frequently  give  no 
clue  to  even  the  genus  to  which  the  species  belonged.  Con- 
sequently, many  of  the  British  Ascidians,  both  Simple  and 
Compound,  require  to  be  carefully  re-examined  and  fully 
described  before  they  can  be  referred  to  their  proper  genera, 
and  before  they  can  be  compared  with  the  species  described 
from  other  European  seas  by  such  careful  investigators  as 
Traustedt,  Lacaze-Duthiers,  von  Drasche,  and  others. 

One  of  the  first  matters  to  be  determined  is,  which  ana- 
tomical  characters  are  of  most  importance  in  distinguishing 
allied  species ;  and,  with  the  view  of  settling  this  important 
point,  I  have  taken  advantage  of  every  opportunity  afforded 
me  during  the  last  six  years,  of  examining  the  structural 
details  of  large  numbers  of  the  commoner  British  species. 
While  conducting  this  investigation,  I  have  been  greatly 
struck  by  the  large  amount  of  individual  variation  present 
within  the  limits  of  a  species,  even  in  the  case  of  important 
organs  such  as  the  branchial  sac  and  the  tentacles.  I  have 
already  discussed  such  individual  variations  in  the  case  of 


866       LIVERPOOL  MARINE  BIOLOOY    COMHITTEB  REPORT. 

some  few  species  in  fonner  papers,*  bnt  the  specimens 
collected  daring  last  summer  in  Liverpool  Bay,  taken  along 
with  those  formerly  dredged  on  varioas  parts  of  the  west 
coast,  have  supplied  me  with  additional  examples,  some  of 
which  seem  worthy  of  being  recorded.  The  general  conclu- 
sion at  which  I  have  arrived  is  that  not  one  of  the  characters 
usually  employed  in  the  description  of  species  of  Ascidians 
is  constant.  They  are  all  liable  to  more  or  less  variation, 
and,  in  the  case  of  some  of  them,  the  range  of  variation  is 
very  great.  I  regard  the  following  as  the  characters  which 
should  be  attended  to  in  describing  a  Simple  Ascidian  : — 

1.  The  External  Appearance.  This  is  liable  to  con- 
siderable variation  according  to  the  surroundings.  The  more 
important  points  to  mention  are — the  general  shape,  the 
position  and  extent  of  the  area  of  attachment,  the  position 
and  condition  of  the  branchial  and  atrial  apertures,  their 
lobes,  the  condition  of  the  surface  (rough,  smooth,  etc.),  the 
colour,  the  length  (antero-posterior),  the  breadth  (dorso- 
ventral),  and  the  thickness  (lateral). 

2.  The  Test.  Its  consistence  (leathery,  gelatinous, 
cartilaginous,  etc.),  thickness,  strength,  transparency,  colour 
(on  surface  and  in  section),  and  minute  structure.  Under 
the  last  head  may  be  mentioned  the  presence  and  condition 
of  vessels,  test-cells,  bladder-cells,  pigment-ceUs,  etc. 

8.  The  Mantle.  Its  relative  thickness,  its  transparency 
and  colour,  the  condition  of  its  musculature,  the  condition  of 
the  branchial  and  atrial  siphons,  and  any  peculiarities  of  the 
body  as  seen  on  removal  of  the  test. 

4.  The  Branchial  Sac.  Its  relative  size,  its  shape, 
relative  thickness  of  its  walls ;  the  presence  of  folds,  their 
number,  size,  and  direction;  the  arrangement  of  the  internal 
longitudinal  bars  in  relation  to  the  folds,  the  presence  or 

*  See  espeeially  Journ,  Linn,  Soe.  Lond,,  Zool.,  vol.  zt,  p.  829,  and 
Prae.  B,  Pky».  Soe.  Edin,,  yoL  tI,  p.  266.    1881. 
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absence  of  minute  plication  in  the  wall,  the  papillsB  on  the 
internal  longitudinal  bars,  the  condition  of  the  transyerse 
vessels,  the  shape  of  the  meshes;  the  shape,  size,  and 
arrangement  of  the  stigmata. 

6.  The  Dorsal  Lamina.  Its  condition,  a  membrane  or 
languets ;  if  a  membrane,  its  relative  size,  and  the  presence 
and  condition  of  transverse  ribs  and  marginal  teeth  or 
processes ;  if  languets,  their  size  and  shape. 

6.  The  Tentacles.  Simple  or  compound ;  their  number, 
size,  and  arrangement. 

7.  The  Dorsal  Tubercle.  Its  relative  size,  its  position, 
the  peri-tubercular  area,  the  shape  of  the  tubercle,  the  posi- 
tion of  its  aperture,  and  the  curving  of  its  horns — if 
present. 

8.  To  these  characters  may  be  added  any  noteworthy 
points  in  regard  to  the  alimentary  canal  and  the  reproductive 
organs. 

In  describing  a  Gompoimd  Ascidian,  besides  attending  to 
the  above-mentioned  characters,  or  most  of  them,  it  is 
necessary  to  examine  the  shape  of  the  body  of  the  Ascidio- 
zooid,  the  arrangement  of  the  Ascidiozooids  in  systems  (or 
coDUobii),  and  the  arrangement  of  the  systems  in  the  colony 
(or  cormus). 

The  test  is  always  liable  to  be  a£fected  by  surroundings 
such  as  the  object  to  which  the  Ascidian  is  attached,  still  it 
very  frequently  affords  good  specific  characters. 

The  number  of  lobes  surrounding  the  branchial  and 
atrial  apertures  is  perhaps  the  most  constant  of  all  the 
external  characters,  and  yet  even  it  is  liable  to  a  certain 
amount  of  variation ;  for  example,  it  is  the  rule  for  the  genus 
Ascidia  to  have  eight  branchial  lobes  and  six  atrial,  but 
in  some  species  (e.  g,,  Ascidia  mentida)  the  number  of 
branchial  lobes  may  be  seven  or  nine,  and  the  number  of 
atrial  lobes  five.     I  have  seen  a  specimen  of  Ciona  intesti- 
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nalis  with  only  six  lobes,  in  place  of  eight,  ronnd  the 
branchial  apertare. 

The  mantle  very  rarely  gives  definite  characters  which 
can  be  made  nse  of  in  specification,  bat,  in  some  cases,  its 
proportions  and  the  general  appearance  of  its  mnscolatare 
afford  indications  to  those  who  are  familiar  with  the  species. 
The  mantle  is  also  of  importance  in  distingoishing  some 
genera  (e.^.,  Ciona  and  Molgvla), 

Probably  the  most  important  organ  is  the  branchial  sac 
It  gives  characters  which  serve  to  distinguish  families, 
genera,  and  species.  Its  larger  features,  sach  as  the  pre- 
sence or  absence  of  folds,  and  the  arrangement  of  the 
internal  longitudinal  bars,  are  of  great  importance  in  classify- 
ing the  Simple  and  Gompoand  Ascidians,  and  these  charac- 
ters are  constant. 

Other  less  conspicuous  features,  such  as  those  derived 
from  the  transverse  vessels,  the  meshes,  and  the  stigmata, 
are  useful  in  distinguishing  species,  and  should  always  be 
described,  but  they  are  liable  to  a  great  deal  of  variation, 
especially  towards  the  dorsal  and  ventral  edges  of  the  sac. 
(Figure  8  on  Plate  IX.  shews  an  example  of  this  in  the  case 
of  Ascidia  plebeia.)  Consequently,  the  part  of  the  wall 
selected  for  examination  should  be  taken  from  about  the 
middle  of  one  side  of  the  branchial  sac. 

It  is  not  uncommon  in  the  Ascidiid®  to  find  that, 
towards  the  edges  of  the  sac,  the  internal  longitudinal  bars 
become  broken  up  and  imperfect,  so  as  to  be  reduced  to 
irregular  split  papillse,  attached  to  the  transverse  vessels  at 
the  corners  of  the  meshes  (PI.  IX,  fig.  8).  I  figured  this 
condition  in  1880,*  in  the  case  of  an  AscidUi,  and  in 
1882,  t  in  Corelia  japonica;  since  then  I  have  met  with  it 
in  a  number  of  other  species  of  Simple   Ascidians,    and 

*  Joum,  Linn,  Soc.,  Zool.,  vol.  xv,  pi.  ZTi,  fig.  6. 
t  '*  GhaUenger  "  Expedition  Report,  ZooL,  No.  zvii,  pi.  xrri,  fig.  8. 


NOTES  ON  TAfiUTION   IN   THB    TUNIOATA.  869 

one  of  tbe  new  Componnd  Ascidians,  obtained  daring  the 
"Challenger"  expeditioni  Tylobranchion  »pecio9wm^  from 
Eergaelen  Island,  has  a  number  of  branched  papillie  on 
the  transverse  vessels  of  the  branchial  sac,  which  are,  I 
believe,  simply  connecting  dncts  with  rndimentary  internal 
longitudinal  bars  attached  to  them.  Similarly,  I  am  in- 
clined to  regard  the  small  papill»  which  project  from  the 
transverse  vessels  in  Perophora  Usteri  as  being  really 
connecting  dncts  upon  the  ends  of  which  internal  longi- 
tudinal bars  might  possibly  have  been  developed.  Figures  1 
to  4  on  Plate  IX.  shew  a  series  of  stages  by  which  a  complete 
internal  longitudinal  bar  (fig.  1,  i.  Q  might  be  reduced  to 
simple  papillie,  projecting  from  the  transverse  vessels  at  the 
angles  of  a  mesh  (fig.  4,  c.  d).  All  these  stages  may  be  seen 
as  irregularities  or  variations  in  the  branchial  sacs  of  some 
British  Ascidians. 

In  describing  the  shape  of  the  meshes  and  the  number 
of  stigmata  they  contain,  it  is  necessary  to  avoid  the  edges 
of  the  sac,  since  the  dorsal  and  ventral  rows  of  meshes 
are  usually  very  much  larger  than  the  rest,  and  sometimes 
contain  twice  as  many  stigmata.  In  some  branchial  sacs  the 
stigmata  are,  as  individual  varieties,  exceedingly  irregular  in 
their  arrangement,  and  this  appears  to  be  especially  the 
case  where  there  are  several  orders  of  transverse  vessels 
present  (e.g.,  large,  small,  and  medium-sized  vessels, 
arranged  alternately),  some  stigmata  being  twice  or  even 
thrice  as  long  as  their  neighbours  (see  PL  IX,  fig.  5). 

The  small  transverse  vessels  (or  horizontal  membranes) 
are  very  inconstant,  and  cannot  be  depended  upon.  In  those 
species  where  they  occur,  they  may  be  present  in  one  mesh, 
dividing  it  horizontally  into  two  parts,  and  absent  in  all  the 
neighbouring  meshes,  or  they  may  be  present  in  nearly  every 
mesh  of  the  sac  (PI.  IX.  figs.  5  and  6,  tr").  In  some  cases, 
they  interrupt  the  stigmata,  while  in  others  the  stigmata  pass 
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continaoasly  behind  the  horizontal  membranes  from  one 
transverse  vessel  to  the  next.  Boole,  in  his  important  work 
on  the  Simple  Ascidians  of  the  coasts  of  Provence/  seems 
to  consider  that  these  horizontal  membranes,  or  transverse 
vessels  of  the  third  order,  are  characteristic  of  Ciuna  intesti- 
fudis,  and  also  that  they  are  always  present  in  the  branchial 
sac  of  that  species.  The  fact  is  that  (1)  the  horizontal 
membranes  are  present  in  many  other  species  of  Simple 
Ascidians,  and  (2)  that  they  are  liable  to  variation  in  Ciona 
intestinalis  jast  as  they  are  in  other  cases.  I  figore  here 
(PI.  IX.  fig.  6)  a  part  of  the  branchial  sac  of  a  specimen 
of  Ciona  intestinalis  from  the  Isle  of  Man,  which  shews  the 
delicate  vessels  in  question  present  in  some  meshes  and 
absent  in  others. 

The  endostyle  is  not  of  mnch  value  as  a  diagnostic 
featare.  Its  characters  are  very  mnch  the  same  in  all  allied 
species. 

The  dorsal  lamina  is  of  importance.  In  the  different 
species  of  the  Ascidiidffi  it  presents  all  intermediate  con- 
ditions between  a  plain  broad  membrane  (the  true  dorsal 
lamina)  with  a  straight  margin,  and  a  series  of  long  tentacle- 
like languets.^  Ascidia  plebeia  is  particularly  instructive  in 
connection  with  these  intermediate  stages.  This  species  has 
a  true  dorsal  lamina,  but  the  membrane  is  crossed  by  trans- 
verse ribs  or  ridges,  and,  at  the  margin,  these  are  continued 
into  projecting  teeth  or  processes.    In  some  specimens  the 

*  AnnaUi  du  Muaie  de  ManeiUe,  Zoologie,  tome  ii,  Memoiie  No.  1, 
1884.  I  take  this  opportonity  of  oorreeting  an  emmeofui  statement  UAde 
by  M.  Boole  in  a  footnote  on  page  218  of  his  work.  In  referxing  to  wood- 
eat  fig.  9  of  the  first  part  of  my  Report  npon  the  *'  Challenger  **  Tonioata, 
he  says  that  I  have  erroneously  represented  the  viseera  of  A$eidia  on  the 
right  side  of  the  body  in  plaoe  of  on  the  left.  That  is  not  the  ease.  My 
figure  represents  a  transyerse  section  of  the  body,  viewed  from  its  anterior 
snrfaee.  The  top  is  dorsal.  The  animal's  right  side  is  on  the  observer's 
left,  and  the  viscera  are  placed  on  the  left  side  of  the  branchial  sac,  as  they 
ought  to  be. 
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marginal  teeth  are  slight,  bat  in  others  they  are  long  tentacle- 
like projections  comparable  with  langnets."^ 

The  tentacles  at  the  base  of  the  branchial  siphon  are  of 
considerable  value  in  characterizing  species,  genera,  and 
families.  In  most  Ascidians  they  are  simple  elongated  pro- 
cesses, bat  in  the  Molgulid®,  and  in  two  sub-families  of  the 
CynthiidsD,  they  are  compound  and  branched.  In  many 
species  the  tentacles  are  of  two  or  more  sizes,  and  the  differ- 
ent orders  are  arranged  with  regularity.  The  smaller  and 
more  numerous  tentacles  are  always  the  most  liable  to 
variations,  such  as  suppression,  reduplication,  and  irregu- 
larity in  position.  Sometimes,  in  place  of  all  the  tentacles 
springing  from  the  same  line,  one  order  is  inserted  further 
forward  or  further  back  than  the  others.  This  is  sometimes 
the  case  in  Ascidia  plebeia^  f  and  I  have  recently  found 
the  same  condition  in  a  Compound  AscidianI  (BoiryUus 
amaragdus). 

The  dorsal  tubercle,  which  is  the  more  or  less  com- 
plicated aperture  of  the  duct  from  the  subneural  gland,  is 
a  very  variable  organ,  and  must  be  used  with  great  caution  in 
characterizing  species.  I  have  already  discussed  elsewhere  § 
the  range  of  variation  of  the  dorsal  tubercle  in  some  of  the 
commoner  species  of  British  Ascidians,  and,  in  examining  the 
collection  of  Tunicata  from  Liverpool  Bay,  I  have  met  with 
some  marked  cases  of  variation  in  this  organ.  In  a  specimen 
of  Polycarpa  pomaria,  a  species  in  which  the  dorsal  tubercle 
is  usually  cordate  in  outline,  it  was  found  to  be  a  complete 
ring— a  condition  sometimes  seen  as  a  variation  in  Styela 
grossidaria.    In  a  specimen  of  Molgula  occulta,  ftgain,  one  of 

*  See  PI.  VI.  fig.  5, 1,  illuBtrating  the  Report  npon  the  Tnnicata  of  the 
L.  M.  B.  G.  district,  in  this  volume. 

t  See  Joum,  Linn.  £foe.,  Zool.,  voL  zr,  pi.  zix,  fig.  4. 

{  See  PI.  VI.,  fig.  7,  illnstrating  the  Report  npon  the  Tnnicata  of  the 
L.  M.  B.  G.  district,  in  this  volnme. 

§  Especially  in  Proc.  R,  Phyt,  Soe,  Edin.,  yoI.  vi,  p.  256.    1881. 
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the  horns  of  the  dorsal  tubercle  was  found  to  bifnreate,  a 
condition  which  has  apparently  not  been  previonsly  noticed. 

Some  Ascidians  vary  greatly  in  the  amoont,  the  position, 
and  the  colours  of  their  pigmentation.  Asddia  scabra  and 
Ascidia  virgvnea  may  be  mentioned  as  being  particularly 
variable  in  this  respect.  I  have  recently  examined  a  large 
number  of  specimens  of  Ciona  inteiUnalUy  in  the  living  eon* 
dition,  from  the  Isle  of  Man  and  other  parts  of  the  west 
coast,  with  the  view  of  determining  what  amount  of  variation 
exists  in  regard  to  the  two  conspicuous  red  pigment  spots 
placed  in  that  species  near  the  anterior  end  of  the  body,  one 
on  the  dorsal  and  the  other  on  the  ventral  edge  (see  PL  IX. 
fig.  7)  of  the  branchial  sac. 

The  dorsal  pigment  spot  (PI.  IX.  fig.  T*  and  fig.  9, 
d.  p.)  is  a  rounded  mass  placed  on  the  outer  (i.e.  dorsal  and 
anterior)  surface  of  the  nerve  ganglion ;  it  must  not  be  con- 
fused with  the  pigmented  glandular  mass  of  the  same  colour 
placed  a  little  further  back,  upon  the  anterior  extremity  bf 
the  vas  deferens,  and  which  is  regarded  by  Boule*  as  a 
renal  organ.  The  ventral  pigment  spot  (PL  IX.  fig.  7,  and 
fig.  10,  V.  p.)  is  a  mass  of  crescentic  form  which  curves 
round  the  anterior  extremity  of  the  endostyle,  in  front  of  the 
peripharyngeal  bands  (PL  IX.  fig.  10,  v.  p.). 

After  noticing  these  red  spots  in  many  specimens  of 
Ciona  vntestinaliSf  it  was  natural  to  conclude  that  they  are 
always  present  in  the  species,  and  consequently,  I  was  rather 
astonished  to  find  that  amongst  half  a  dozen  specimens, 
living  in  a  small  aquarium,  two  had  no  pigment  spots  at  the 
anterior  end  of  the  body.  I  then  examined,  in  the  fully 
expanded  condition,  every  specimen  ot  Ciona  intesHnaUs 
which  I  dredged  until  one  hundred  and  fifty  had  been  col- 
lected. This  series  shewed  that  the  four  possible  variations 
in  regard  to  the  pigment  spots — viz.,  with  both  spots  present, 

*  Reeherehei  sur  Ui  Aieidie$  SimpUi  dei  Cdtet  de  Pntvenci,  p.  170.  1S84. 
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with  both  absent,  with  only  the  dorsal  spot,  and  with  only 
the  yentral  spot — were  all  fonnd.  The  specimens  examined 
were  all  of  moderate  size,  and,  consequently,  immaturity 
could  not  account  for  •  the  absence  of  the  pigment  in  any  of 
the  cases. 

The  following  table  shews  the  number  of  individuals 
with  each  particular  variation  in  the  first  twenty,  the  next 
eighty,  and  the  last  fifty  specimens  examined : — 


Nnmber  of 
speeimens 
examined. 

With  both 
pigment 

■pot8 
preaent. 

With  only 

the  doTwu 

■pot 

present. 

With  only 
the  ventral 

spot 
present. 

With 

neither 

of  the  spots 

present. 

20 
80 
60 

10 
28 
26 

8 
6 
8 

2 

14 

7 

6 

82 
14 

160 

64 

12 

28 

61 

So  far  as  these  numbers  go,  they  shew  that  about  two- 
thirds  of  the  individuals  of  Ciona  intestinalis  have  the 
anterior  end  of  the  body  pigmented,  and  more  than  half  of 
those  (about  one- third  of  the  whole)  have  both  the  pigment 
spots  present.  Of  the  four  conditions  found,  that  with  both 
spots  and  that  with  neither  are  the  most  frequently  met 
with,  while  specimens  with  the  dorsal  pigment  spot  alone 
are  rarer  than  those  with  a  ventral  spot  only.  These  spots 
are  merely  aggregations  of  round  pigmented  connective- 
tissue  cells  in  the  mantle.  Their  function,  if  they  have  any 
definite  function,  is  still  unknown. 

Explanation  of  Plate  IX. 

Figs.  1-4.     Variations  in  the  internal  longitudinal  bars  and 

connecting  ducts  of  Simple  Ascidians. 

Figs.  6  and  6.    Variations  m  the  branchial  sac   of  Ciona 

inteatinalis,  x  60  diameters. 
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Fig.  7.     Anterior  end  of  Ciona  intestinaliSf  showing  pigment 

spots,  enlarged. 
Fig.  8.    Imperfect    internal  longitudinal  bars  of  Aicidia 

plebeia^  X  60  diameters. 
Fig.     9.    Dorsal  pigment  spot,  &c.,  of  Ciona  inte$Undlis, 

X  800  diameters. 
Fig.  10.    Ventral  pigment  spot,  &o.,  of  Ciona  intesHnalu, 

X  800  diameters. 

at,  atrial  aperture ;  br,  branchial  aperture ;  c.d,  connecting 
duct;  d.p,  dorsal  pigment  spot;  d.t,  dorsal  tubercle;  en, 
endostyle ;  A.m,  horizontal  membrane ;  id,  internal  longita- 
dinal  bar ;  Z.t7,  fine  longitudinal  vessel ;  n.^,  nerve  ganglion ; 
n,  nerves ;  p.p*,  large  and  small  papill® ;  p.p,  peripharyngeal 
band ;  sg,  stigmata ;  tr,  tr\  tf^',  transverse  vessels ;  v.p,  ven- 
tral pigment  spot. 
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On  s  NEW  SPECIES  of  SYOAKDBA. 
Bt  B.  J.  HiBTn  GiBgoN,  M.A.,  F.B.SJE!.  F.B.M.8., 

DUionnuLTos  ov  zoouxn  n  vtafwagtrt  oouMau,  utupool. 

In  the  collection  of  worms  dredged  off  the  Bonth  end  of  the 
Isle  of  Man,  a  specimen  was  found  which,  at  first  sight, 
seemed  to  be  extremely  like  the  rare  and  interesting  genns 
Chatoderma,  and  as  such  was  labelled  and  pat  aside  for 
farther  examination.  When,  however,  it  was  sectionized  and 
examined  in  detail,  it  was  soon  foand  to  be  a  calcareous 
sponge. 

In  shape  it  is  fusiform,  the  narrower  end  being  provided 
with  a  slight  rim  or  fold  (PL  X,  fig.  1).  Its  length  is 
8  mm.;  its  breadth,  at  the  narrow  end,  1  mm.;  at  its 
thickest  part,  8^  mm. ;  and  at  the  terminal  opening  1^  mm. 
The  entire  surface  of  the  body  is  studded  with  blunt-headed 
calcareous  spicules,  which  had  at  first  suggested  the  possi- 
bility of  its  being  a  Chatoderma. 

In  transverse  section  (PI.  X,  fig.  2)  the  usual  poriferal 
characteristics  appear,  namely,  a  central  cavity  communi- 
cating with  the  exterior  by  a  series  of  closely  placed  ciliated 
canals  or  chambers.  The  chambers  are  ovoid  in  horizontal 
section,  communicating  with  the  interior  and  exterior  by 
slightly-constricted  openings.  These  were  well  seen  on  the 
sloughing  of  the  superficial  layer  of  tissue  and  spicules, 
which  took  place  when  the  animal  was  put  in  gum,  as  a 
preliminary  to  freezing  and  sectionizing.  In  a  section  taken 
from  the  centre  of  the  thickest  portion  of  this  body,  twenty- 
eight  of  these  chambers  are  seen  in  horizontal  section. 
They  lie  in  a  hyaline  syncytiuni,  containing  a  number  of 
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branched  granalar  corpascles  (PL  X,  fig.  8, 4).  The  chambeiB 
themselyes  are  lined  by  cubical  granular  nucleated  endoderm, 
each  cell. having  the  characteristic  collar  and  cilinm  (see 
PL  X,  fig.  4).  In  the  syncytinm^  externally,  internally,  and 
between  the  chambers,  the  spicules  are  placed.  These  are 
of  four  different  forms.  Inserted  between  the  chambers,  as 
a  rule,  are  long  club-shaped  spicules,  the  pointed  ends 
plunged  into  the  syncytium,  while  the  clubbed  heads  are 
free  and  extend  for  some  distance  beyond  the  surfiaoe  of  the 
body  (PL  X,  fig.  8).  In  addition  to  these  spicules,  there  are 
also  a  large  number  of  the  ordinary  triradiate  type,  some 
large  and  T-shaped,  others  much  smaller,  and  havingi  their 
rays  diverging  at  equal  angles  to  each  other  (PL  X,  fig.  5). 
Amongst  these  are  short  needle-shaped  spicules,  lying  irre- 
gularly in  the  syncytium;  these  might,  however,  be  the 
broken  ends  of  the  club-shaped  forms. 

None  of  the  species  described  by  Hieckel  *  seems  to  agree 
with  this  form,  nor  have  I  been  able  to  place  it  under  any  of 
the  species  described  by  more  recent  authors.  The  dob- 
shaped  spicules,  which  were  generally  in  pairs,  lying  dose 
together,  seem  to  be  characteristic,  and  it  is  probably  new  to 
science. 

The  specific  diagnosis  is  as  follows : — 

Sycandra  aspera,  n.  sp.  (PL  X,  figs.  1-7). 

Shape. — ^Elongated  and  fusiform,  attached  by  one  end. 

Size. — 8  mm.  long,  and  from  1  to  8*5  mm.  in  breadth. 

Spicules. — Four  different  forms — large  and  small  tri- 
radiates,  short  straight  spicules,  and  large  club- 
shaped  spicules,  whose  bent  blunt  ends  extend 
outwards  beyond  the  surface  of  the  body. 

Locality. — Off  the  south  end  of  the  Isle  of  Man,  depth 
fifteen  fathoms. 

^  Die  Kdlk$ekiDamme,  1872 
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Explanation  of  Platb  X. 

Fig.  1.  Sycandra  atpera,  n.Rp.y  X  8  diameters,  a.  Super- 
ficial layer  sloughed,  and  shewing  the  openings 
of  the  ciliated  chambers.  The  natnral  size  is 
indicated  at  the  side. 

Fig.  2.  Semi-diagrammatic  transverse  section  of  the  body, 
a.  Ciliated  chamber ;  b.  syncytium. 

Fig.  8.  Body*wall,  transverse  section,  x  60  diameters, 
a.  Club-headed  spicules,  b.  Needle-shaped  spi- 
cules; c.  connective  tissue  cells;  d.  triradiate 
spicules  ;  e.  cavity  of  ciliated  chamber,  with 
epithelium  wanting ;  /.  do.  do.  with  epithelium. 

Fig.  4.  Part  of  wall  of  a  ciliated  chamber,  x  800  diameters, 
a.  Connective  tissue  cells ;  b.  epithelium. 

Fig.  5.     Triradiate  spicule,  large  sise,  x  60  diameters. 

Fig.  6.    Club-headed  spicules,  x  60  diameters. 

Fig.  7.    Triradiate  spicule,  small  size,  x  60  diameter. 
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NoTB  on  the  possible  Naturalization  of  the  American  Clam, 
VENUS  MERGENAHIA,  on  the  Ck>a8tB  of  Lancashire 
and  Cheshire. 

Bt  Thomas  J.  Moobe, 

OOSB.    XBlfB.    ZOOL.    lOO.,   LOKDOV, 
flURATOB  OF  THE  UYBBPOOL  TBMB  PUBUO  XUnOK. 

Vabious  attempts  having  been  made  to  naturalize  the 
Qnahaug  or  American  Hard-Glam»  Venus  mercenaria,  in 
our  local  waters.  Prof.  Herdman  has  asked  me  to  give  a 
summary  account  of  them. 

In  February,  1869,  Gapt.  John  H.  Mortimer,  commander 
and  part  owner  of  the  ship  "  America,*'  entrusted  to  my  earo 
a  considerable  supply  of  live  Glams.  A  portion  was  sent  to 
Mr.  Frank  Buckland,  who,  I  believe,  laid  them  down  in  his 
enclosure  at  Beculvers,  but  of  which  I  have  heard  nothing 
more. 

The  remainder  were  divided  into  lots  and  cast  into  the 
sea  at  Southport,  at  the  Great  Burbo  Bank,  and  at  Groaby. 
At  Grosby  they  were  carefully  placed  by  Mr.  Frank  Archer, 
assisted  by  Mr.  B.  Paden,  of  the  Museum  staff.  Mr.  Archer 
and  others  kept  a  long  and  careful  look-out  for  results,  but 
none  have  been  forthcoming  beyond  the  rumoured  finding  of 
a  doubtful  valve.  This  distribution  is  referred  to  in  the 
Proceedings  of  the  Lit.  and  Phii.  Soc,  Liverpool,  vol.  xxxiii, 
p.  192. 

In  February,  1888,  Mr.  F.  P.  Marrat  printed,  for  distri- 
bution among  his  friends  and  correspondents,  a  record  (a  few 
copies  of  which  he  still  has  on  hand)  of  some  valves  of  Venus 
mercenaria,  found  in  the  previous  September  at  Hilbre,  by 
Mr.  Geo.  W.  Shrubsole,  of  Ghester,  and  subsequently  by 
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Mr.  J.  Ghardy  of  the  Mnsenm  staff.  ''  Over  a  hundred  single 
and  double  yalyes  oame  into  Mr.  Shrnbsole's  possession." 
On  these  Mr.  Marrat  remarks  (and  I  thank  him  for  permis- 
sion to  quote  from  his  paper)  that,  "  although  none  of  the 
specimens  contained  the  living  animals,  yet  the  condition  of 
the  shells  found  as  above  is  that  of  fresh  and  not  of  dead 
specimens,  the  ligaments  being  unbroken,  and  the  interior 
glassy ;  and  many  of  them  were  so  small,  as  not  to  be  likely 
to  have  been  worth  importing  for  table  use." 

There  was  no  evidence  to  induce  the  supposition  that 
these  specimens  were  descended  from  the  1869  distribution. 
On  the  contrary,  personal  testimony  was  given  by  Mr.  F.  T. 
Paul,  F.R.G.S.,  that  a  recent  resident,  Mr.  H.  D.  Brandreth, 
carrying  on  business  in  Liverpool,  and  living  on  Hilbre 
Island,  whidi  he  rented  for  a  time,  had  certainly  laid  down 
Clams  (as  weU  as  American  oysters)  in  the  sea  near  Hilbre. 

On  the  28th  of  April,  1884,  I  communicated  to  the 
Literary  and  Philosophical  Society  {Proceedings,  vol.  xxxviii, 
p.  xc),  the  following  particulars  of  another  distribution : — 

In  the  month  of  May,  1888,  a  barrel  of  living  specimens  of  the 
Quahaug  or  American  Hard-Clam,  Venus  tnercenaria,  was  sent  to  the 
Museum,  from  New  York,  by  Captain  J.  H.  Mortimer,  Premier 
Associate  of  the  Society,  through  the  kind  offices  of  Capt.  Hamilton 
Perry,  K.M.S.S.  "  Britannic,*'  for  the  purpose  of  laying  down  on  the 
neighbouring  shores  with  a  view  to  naturalization.  A  few  specimens 
were  placed  in  the  Museum  Aquaria,  and,  notwithstanding  the 
extremely  limited  accommodation  afforded  by  the  small  glass  vessels 
in  which  they  were  placed  (only  twelve  inches  in  diameter  with  three 
inches  depth  of  sand),  several  are  still  living,  and  prove  that  the 
Molluscs  were  in  healthy  and  favourable  condition  on  arrival. 

In  reference  to  the  planting  of  these  Clams,  Mr.  F.  P.  Marrat  kindly 
accompanied  me,  on  the  10th  May,  to  the  Hoylake  shore,  at  bw  water, 
with  a  view  to  distributing  a  portion  there,  but  not  thinking  it  suffi- 
ciently promising,  we  contented  ourselves  with  casting  a  number  into 
the  stream  beyond  the  bridge  above  the  Great  Float,  or  Birkenhead 
line  of  docks. 

▲  A 
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Subseqaently  I  oast  a  larger  nmnber  of  Gams  into  tiie  Dee*  near 
Qaeen's  Ferxy,  also  at  low  water :  and,  to  multiply  chances,  placed  a 
few  score  at  the  disposal  of  Mr.  Alfred  0.  Walker,  of  Chester;  others 
I  gave  to  Mr.  Shmbsole ;  and  both  gentlemen  placed  them  in  fiaTonrable 
parts  of  the  Dee. 

Up  to  the  present  date,  March  16th^  1886,  no  farther 
oaptores  of  any  kind  have  come  to  my  knowledge.  In  the 
event  of  any  snob  being  made,  both  Mr.  Marrat  and  myself 
will  be  pleased  to  hear  of  them. 
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The  Liverpool  Marine  Biology  Committee  is  indebted  to 
the  following  gentlemen  for  assistanoe : — 

To  Mr.  George  Holt,  Mr.  J.  Poole,  and  Mr.  N. 
RuNDELL,  Jnnr.y  for  the  use  of  steam-tags  for  the 
dredging  expeditions* 

To  Mr.  B.  D.  Dabbishibe  and  Mr.  T.  J.  Moobe^  for  the 
use  of  apparatus. 

To  the  Senate  of  University  College,  for  permission  to 
use  the  Zoological  Laboratory  for  Committee  meet- 
ings, etc. 
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PLATES. 

t  Plate  I.  illaBtrates  Mr.  Siddall's  Report  on  the  Foramx-  . 

nifera  (p.  42). 

^  Plate  II.  illustrates  Prof.  Herdhan's  Report  on  the  Alcyo- 

naria  (p.  120),  and  Dr.  Ellis'  Report  on  the 
Actiniaria  (p.  128). 

'  Plate  III.  illustrates  Mr.  Lomas*   Report  on  the  Polyzoa 

(p.  161). 

'  Plate  lY.  illustrates  Mr.  Fowler's  Report  on  the  Amphipodc 

(p.  212),  and  Mr.   Thompson's  Report  on  the 
Copepoda  (p.  201). 

'  Plates  y.  and  VI.  illustrate  Prof.  Hbrdman's  Report  on  the 

TuniccUa  (p.  281). 

'  Plates  Vn.   and    YIII.   illustrate    Mr.   Harvbt  Oibson's 

Notes  on  the  Polychata  (p.  842). 

*  Plate  IX.  illustrates  Prof.  Herdman's  Notes  on  the  Twnicaia 

(p.  854). 

'  Plate  X.  illustrates  Mr.  Harvest  Gibson's  Note  on  Sycandra 

(p.  866). 

.  Plate  XI.     Chart  of  Liverpool  Bay  (the  L.  M.  B.  G.  District). 
.  Plate  XII.     Chart  of  the  Southern  end  of  the  Isle  of  Man 

(see  p.  818). 
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